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An adaptable V6-engine line. C.D. Emer- 
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boosts electronics manufacturing, orders 
(T) Mar p37 
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A two-fisted hex key. L. White (PI) Jun p73 
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Turn-broaching gets a foothold in auto Jan 
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Trend to stronger car steels softens (T) 
Dec p21 
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Nov p57 
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Book reviews 
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Brazil's emphasis on machine tools (T) 
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Brazing 
An alternative to vacuum-brazing Al (T) 
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Fixture centers work for accurate braze. 
Jack Guenther (Pl) Oct p81 
Turn-broaching gets a foothold in auto Jan 


Keyway broaching in an engine lathe. 
Joseph D. Juhasz (Pl) Jan p85 
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How would you make this part. F. Mason 


May p56 
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Leading computer, communications ven- 
dors voice support for OS!, ENE’8si (T) 
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Market for flexible-manufacturing-cell con- 

trol estimated at $916-million by 1991 (T) 
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How not to organize major CIM projects 
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Zero-defect quality is the cornerstone of 
computer-integrated manufacturing (T) 
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Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 
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tion to human resource issues (T) Febp17 
—- CIM use (T) 


: - (T) Feb p27 
DNC helps with integration. G. Schaffer 
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Concepts 
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manufacturing for F-16 aircrft (T) Apr p17 

Andersen opens systems center (T) Apr 
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while Tandem strengthens offerings (T) 


Apr p19 
CIM modelling and planning software (T) 
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Jobd-shop scheduler tames chaos. Glynn 
Pennington Apr p48 
Database substitutes for lost skills. F. Ma- 


son Apr p50 

CAN-| to release interface standard (T) 

May p21 

From concept to manufacturing (T) May 
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Bidirectional linking of CAD/CAM systems 
and CiiMs with a standard interface (T) 
May p29 

Boosting CAM speed. Timothy R. Ames, 
John A. Ames May p66 

The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
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French CAD vendor makes US debut (1) 
Jun pis 
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ticating sheetmetal parts (T) Jun = 

Attendance at the annual Quality Expo 

Time continues to grow, ic almost 23,000 
Jun 

SIGGRAPH '88 to spotlight computer 

graphics products, technical advances (T) 
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Autodesk, Apple in CAD alliance (T) Jul 


p59 

Univ of Mich, GM develop scheduler (T) 
Jul p59 

What's new in metalworking research. J. 
Jablonowski Jul p113 

Strides in off-line programming (T) Aug 
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Just-right manufacturing. Merja H.K. Lehti- 
nen Aug p58 

Metav emphasis: flexibility (T) Sep p21 
Automating PCB production (F) Oct p57 
Association for generative NC (T) Nov p53 
Inspection yields quality blisk tooling. Johr. 
Reynolds Nov p147 

CIM without CAM. Merja Lehtinen Nov 
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Packing them in at IMTS-88 Nov p109 
CAN-I's expert system project m Dec p19 
First, find the real costs Dec p5: 
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More-accurate probes on the way for coor- 
dinate measuring machines (T) Feb p25 
Tripod-mounted laser-based measuring 
system measures large structures (T) Mar 


p35 

New CMM moves at 20 in/sec, achieves 
0.0003-in. accuracy (T) Apr p25 

‘Focus factories’ figure foremost in reor- 
ganization at Milacron (T) Apr p33 

FMS automates F-16 production. P.P. 


Bose Apr p43 
Bidirectional linking of CAD/CAM systems 
and CMMs with a standard interface (T) 


May p29 
Attendance at the annual Quality Expo 
Time continues to grow, to almost 23,000 
(T) Jun p23 

Aircraft buys off on $10.5-million, 
five-machine FMS from Milacron (T) Jul 


ps5 

Coordinate measuring machines in tur- 
bine-blade inspection (T) Oct p23 
Inspection yields quality blisk tooling. John 
Reynolds Nov p147 


Calipers 

Vernier caliper converts to height gage, 
and back. William T. Judge (Pl) Jan p83 
Special-purpose equipment (T) Jun p27 
Cams 

Camshaft grinding goes high-tech. P.P. 
Bose (F} Oct p60 
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Pentagon is permitted to buy US or Cana- 
dian machine tools only (T) Feb p31 


Capital investment 
Chrysler to vendors: join our prove-out (T) 
Dec p21 


Carbides 
World cirectory of carbides published (T) 


Wheel design improves coolant action in 
vertical-spindie(T) Sep p11 
What's ahead in Ti and Mg alloys (T) Nov 


p63 

Casting 

A better way to diecast aluminum (T) Jan 
p31 

Custom parts from a catalog. Henry Gif- 


ford (Pt) May p73 
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vantages over diecasting (T) Jul p59 
Ceramics & cermets 

Honing with CBN. P.P. Bose Jan p66 
30-MW energy via superconductors (T) 
Feb p23 

Three special-purpose machines (T) May 


p25 

Improvements in whisker-reinforced ce- 
ramic cutting tools (T) Oct p15 

Process may suit new superconductor (T) 
Oct p19 


Chips 

A gooseneck chip shield. Martin Berman 
(Pl) Febp71 
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Tools for turning toroids. H.L. Nelson (Pl) 
Feb p75 

A live center with jaws. Mark Durbin (Pl) 
Jun p71 

Part catcher never misses. Michael S. 
Costanzo (Pl) Jun p75 

Speed wrench for jaws. Bruce Greener 
(Pl) Junp75 

Chucking setup for boring split work- 
pieces. Richard M. Villar (Pl) Novp173 
Fine-tunes a bore. Ben Schneider (P 1) Dec 
pés 

Clamps 

Vise stop clamps on, adjusts work angle. 
Willfred G. Moore Ill (P!) Aug p73 

Dimpled fixture enhances clamping safety, 
efficiency. H.G. Frommer (P!) Oct p79 
Miller drawbar features taper-tool ejector. 
Charles McVey (P!) Nov p173 


Cleaning 

Automated high-pressure-water system 
cleans, deburrs, deflashes auto parts (T) 
May p33 

Automated system cleans and finishes 30- 
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tT alloys Jul 


Steel is tailored to mold plastics (T) iu 
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Composite coatings promise _— 
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Fa piastics can withstand E-coat (T) 
Apr p25 
Another approach avoids high heat (T) Apr 
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Process parameters vs-electrode life in 
spot-welding coated sheet steels (T) Apr 
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Arc-spraying system restores aluminum to 
aluminized-steelwelds (T) Oct p27 
Better coatings for turbine parts (T) Oct 


p29 

A beter way to plate plastics (F) Oct p64 
Coining (see Stamping) 
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Drilling metal-matrix composites (T) Mar 


p29 

Abrasive-water-jet cutting shapes metal- 
matrix and organic-matrix composites (T) 
Jun p17 

Firms to share materials progress (1) Jul 


p65 
Ultrasonic anne of composites Aug 


p61 

‘Smart’ materials respond to needs (T) 
Sep p17 

A beter way to plate plastics (F) Oct p64 
Al composites to contend, too (T) Nov p63 
Computer graphics 

New workstation manipulates accurate 
complex 3D objects instantaneously (T) 
Mar p27 

CIM modelling and planning software (T) 
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From concept to manufacturing (T) May 
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og products, technical advances (T) 
System aids troubleshooting (T) Nov p59 
Inspection yields quality blisk tooling. John 
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Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 

World MAP group goes TOP (T) Febp17 
DNC helps with integration. G. Schaffer 
Feb p53 

New workstation manipulates accurate 
complex 3D objects instantaneously (T) 
Mar p27 

Computer-controlied fixturing device auto- 
matically adjusts work in three axes (T) 
Mar p27 

Concepts to enhance automation Mar p64 
What electronics are doing for welding. 
C.D. Emerson (SR) Mar p66 

Macintosh chosen for TI's Al system (T) 
Apr p19 

Voice recognition passes major test (T) 
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Boosting CAM speed. Timothy R. Ames, 

John A. Ames May p66 

The East Bloc’s push for CIM: some home- 

grown, but much imported. Roon Lewaid 

May p68 
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dors voice support for OSI, ENE'88i (T) 
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trol estimated at $916-million by 1991 (T) 
Jun p15 
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Jun p25 


New software and control products (T) Jun 
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Computer-based skills-training program 

now includes literacy training (T) Jun p37 
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IMTS-88: focus on fine-tuning automation 

Jul p118 

Vendors demonstrate MAP 3.0 products at 

Enterpries Networking Event (T) Aug p13 

ITI to help in conformance testing (T) Aug 
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Teach yourself Al? New book: why not? 
(T) Sep p15 

Coordinate measuring machines in tur- 
bine-blade inspection (T) Oct 

Automating PCB production (F) Oct p57 
Data General offers 50-MIPS mini (T) Nov 
p53 


System aids troubleshooting (T) Nov p59 
CIM without CAM. Merja Lehtinen Nov 
p152 

CAN-I's expert system project (T) Dec p19 
Cost estimating links to business package 
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Contractors 

Subcontractors (T) Apr p19 

Big payback in repair work (T) Apr p21 
Metalworking and the Law Jul p95 

Less out-sourcing in store for GM? (T) Nov 
p73 

Coolants (see Cutting fluids & cool- 
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Copper 
Better plating for PCBs. J.A. Vaccari Feb 


pé6s 

Advances in laser cutting. J.A. Vaccari 
Mar p59 

Cost accounting 

Estimate costs at an early stage. Geoffrey 
Booth 

First, find the real costs Dec p57 
Counterbores & countersinks 
Calculating countersinks. Joe Matkows:i 
(Pl) Aug p73 

Cutting fluids & coolants 

Coolant switch improves finish (T) Jul p55 
Whee! design improves coolant action in 
vertical-spindle(T) Sep p11 


Cutting tools 

Tool-verification system based on vision 
checks 400 tuming tools (T) Jan p27 
— Adamas, shows new drill (T) 


p29 
Forming taps to 33 mm dia for steel (T) 
Jan p31 
Measure the process, not the nart Jan p64 
Spindies, controls for fast machining. Joe 
Boone, C.D. Emerson Jan p74 


Drilling metal-matrix composites (T) Mar 


Here's a drawbolt for low overhead. L. 
White (Pl) Mar p87 

Machining with PCD tools (T) Apr p15 
New textbook on metaicutting theory (T) 
Apr p15 

New ideas and enhancements for metal- 
Cutting at 25th Westec (T) May p23 
Cutting-tool institute organizes (T) May 
p41 

How would you make this part. F. Mason 
May p56 

Unified lathe tooling. Jack Hulme (P1) May 
p75 

_— roughing end mills (T) Jun 


metaicutting knowledge. F.Ma- 
son Jun 

Douglas Aircraft buys off on $10.5-million, 
five-machine FMS from Milacron (T) Jul 


p55 

IMTS-88: focus on fine-tuning automation 
Julp118 

NC tool rack indicates next cutter for man- 
ual change. Aaron Burnett (PI) Jul p145 
How CNC changed Swiss turning. F. Ma- 


son Aug p43 
- publishes machining book (T) Sep 


Setew emphasis: flexibility (T) Sep p21 
Improvements in whisker-reinforced ce- 
ramic cutting tools (T) Oct p15 

Turning fiber-reinforced plastics (T) Oct 
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Here's 2 big flycutter. Joe Kren (Pl) Oct 
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Depth control for grooves. Gwyn Thomas 
(Pl) Oct p81 

Packing them in at IMTS-88 Nov p109 
New turns in thread cut*ing. -. Mason Nov 
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Czechoslovakia 

The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
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DNC (see NC/CNC/DNC) 

Data processing (see CAD/CAM/CIM/ 
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Deburring 

Deburring setup for segregated small 
parts. Louis Boer (Pl) Mar p85 

Automated high-pressure-water system 
cleans, deburrs, deflashes auto parts (T) 
May p33 

Gang tubes for deburr. Steve Maroni (P!) 
May p77 

Mini-files are handy. Steven R. Gatke (Pl) 
Julp145 

Power screwdriver makes a low-cost de- 
burring tool. Charles W. Bittner (P!) Jul 
p145 

Drafting pencil is pin vise. Aaron Burnett 
(Pl) Aug p73 

Degreasing (see Cleaning) 

Denmark 

Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 

Dies & molds 

Diecart changes blanking dies fast in truck- 
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ion-nitriding boosts injection-mold life (T) 

Feb p23 

GM plant slashes die-change time (T) Mar 

p31 

a a forming lubricant. J.A. Vaccari 
jay 

Fast die change boosts production (T) Dec 
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Drilling 

Measure the process, not the part Jan p64 

to the chisel 


a . composites (T) Mar 

System will drill 1000 holes/sec in honey- 
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A single setup for drilling and tapping. 

pee ram May p73 
More-efficient roughing end mills (T) Jun 
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p177 
Drill gets a soft stop. Henry Gifford (Pl) 
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New turns in thread cutting. F. Mason Nov 
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Shrouds contain EDM graphite dust (T) 
Jan p29 

E 


EMO 
CECIMO nations set show dates (T) Jan 
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At Britain's upbeat MACH show, aiming to- 

ward exports to America (T) Jun p33 
European machine-tool shows, Ger- 

man Metav emerges as a mini-EMO (T) 


Better plating for PCBs. J.A. Vaccari Feb 


p65 

Cutting PCBs with PCD (T) Mar p29 
Demand for surface-mount technology 
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(T) Mar p37 

Generic software runs SCARA assembly 
celis to build auto electronic modules (T) 


machining 
Shrouds contain EDM graphite dust (T) 
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phere rifling grooves are machined 
Aug p13 
devo in at IMTS-88 Nov p109 
Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 
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machining) 
Electroplating (see Plating) 
Embossing (see Stamping) 
Enameling (see Coating) 
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Congress dodges clean air-—again (T) Feb 
he MAP that is yoy manufacturing. 
J. Jablonowski (E 
The CMM aaa - —» (1) 


Apr p25 
Database substitutes for lost skills. F. Ma- 


son Apr 
Collar the fumes of coated metals (T) May 
p29 


Estimating 

Estimate costs at an early stage. Geoffrey 
Boothroyd Aug p54 

Just-right manufacturing. Merja H.K. Lehti- 


nen Aug p58 

Cost estimating links to business package 
(T) Dec p21 

Etching (see Chemical milling) 
eens Forming) 


Faceplates 
Simple plug facilitates faceplate setups. 
Douglas Routh (Pl) Jan p81 


An alternative to steadyrests Jan p70 
Federal Republic of 

Soviets still lead in machine-tcol consump- 
tion. J. Jablonowski Feb p60 

FRG machine-tool outlook: not all roses 
o Sep p21 


ling 
Mini-files are handy. Steven R. Gatke (Pl) 
Jul p145 
Finishing 
Honing with CBN. P.P. Bose Jan p66 
Treating magnesium to resist corrosion, in- 
sulate, and provide conductivity (T) Feb 
p25 


Composite coatings — high-temp 
erature wear resistance (T) Mar p33 
120F-curing paint ‘saves’ line (T) May p33 
Automated system cleans and finishes 30- 
ft helicopter-rotorbiades fast (T) Jul p63 
IMTS-88: focus on fine-tuning automation 
Julp118 

One-minute CBN hard-finishing Jul p124 
Packing them in at IMTS-88 Nov p109 
Fixtures (see Jigs & fixtures) 

Flame hardening (see Heating & heat 
treating) 


Forging 

New titanium alloy may nudge another (T) 
Jul p65 

What's new in metalworking research. J. 
Jablonowski Jul p113 

‘As-forged’ steel con rods seem OK (T) 
Dec p23 


Forming 

Diecart changes blanking dies fast in truck- 
maker's stamping line (T) Jan p31 

System monitors roll-forming lines (T) Jan 


p31 
mn comes to aluminum. J.A. Vaccari Jan 


at loaded/unloaded press line gets 

fast die-changesystem(T) Feb p19 

Software predicts plastics’ shrinkage (T) 
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Flexible, adjustable Souiouine 
idea for Apr p21 
Choosing a forming lubricant. J.A. Vaccari 


May p60 

More-versatile sof f dfab 
ticating sheetmetal parts (T) Jun — 
Correction (T) Jun p21 

Multibend parts made automatically. J.A. 
Vaccari Jun p45 

2090 Al-Li alloy is unusual but not difficult 
to form. J.A. Vaccari Jul p111 

Laser proves best for roll-texturing (T) Sep 
p13 

Automated sheetmetal-fabrication line 
served by 96-bay AS/RS at Kodak (T) Oct 
p17 

Process may suit new superconductor (T) 
Oct p19 

Take a new look at metal injection mold- 
ing. J.A. Vaccari Dec p45 

Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 

Foundry (see Casting) 

France 
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May p37 
The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
May p68 
Paris machine-tool show reflects optimism 
in comeback of French industry (T) Aug 
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Laser metrology and contact gages (T) 
Jun 

Interface any gage to your computer (T) 
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Gear hobbing 
Now, NC for bevel gears. twa. J. ablonow- 
ski Nov p149 


Teeth in tight quarters (F) Oct po 

Now, NC for bevel gears, too. J. Jablonow- 
ski Novp149 

German Democratic Republic 

Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 

The East Bloc’s push for CIM: some home- 
grown, but much importec. Roon Lewald 
May p68 
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Three special-purpose machines (T) May 
p25 


Government procurement 

Pentagon is permitted to buy US or Cana- 
dian machine tools only (T) Feb p31 
Machine-tool industry gets attention in 
1989 defense budget (T) Apr p31 

DOD mandates the metric system (T) Apr 
p31 

Army orders laser press (T) May p29 
Pentagon's proposed demo gear plant 
gets cool reception from the industry May 


Procurement restraints dropped (T) Jul 
p 
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tagon procurement practices (T) Aug p27 
Congress focuses on procurement (T) Sep 
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p39 

Protectionism in defense spending (T) Oct 


Trade law calls for metric transition (T) 
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Three special-purpose machines (T) May 
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Honing with CBN. P.P. Bose Jan p66 
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Wheel design improves coolant action in 
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Camshaft grinding goes high-tech. P.P. 
Bose (F) Oct p60 
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‘As-forged’ steel con rods seem OK (T) 
Dec p23 

Hoists (see Materials handling) 
Honing - 

Honing with CBN. P.P. Bose Jan p66 
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Soviets still lead in machine-tool 

tion. J. Jablonowski Feb p60 
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A double-barreled hex key. Robert L. Rey- 
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An adaptable V6-engine line. C.D. Emer- 
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CAN-!I to release interface standard (T) 
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Attendance at the annual Quality Expo 
Time continues to grow, to almost 23,000 
(T) Jun p23 

Laser metrology and contact gages (T) 
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Special-purpose equipment (T) Jun p27 

Surface flaws such as waviness, ripples, 
and dents magnified by new device (T) Jul 
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Ultrasonic scanning of composites Aug 
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Coordinate measuring machines in tur- 
bine-blade inspection (T) Oct p23 

Automating PCB production (F) Oct ee 

High-speed milling to close tolerances. F 
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Press le2rns to straighten shafts. J.A. Vac- 

cari Nov p145 

Inspection yields quality blisk tooling. John 

Reynolds Nov p147 
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Just-right manufacturing. Merja H.K. Lehti- 
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Japan's machines start to age Dec p49 
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SPF comes to aluminum. J.A. Vaccari Jan 
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Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 

Deficit is down, Japan gains imports (T) 
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The East Bloc’s push for CIM: some home- 
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Labor 


Increased minimum wage, indexing, and 
plant closings head labor's agenda (T) Jan 


p45 
Union officials focus on job se- 
curity in contract talks this year (T) Feb 


p35 
Moderation is expected at NLAB (1) Feb 


Metalworking and the Law Feb p39 
An oy V6-engine line. C.D. Emer- 
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— in laser cutting. J.A. Vaccari 
System will drill 1000 holes/sec in honey- 
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phenolic 
Big payback in repair work (T) Apr p21 
FMS automates F-16 production. P_P. 


Expert cladding system promises in-proc- 
ess control and fault correction (T) May 
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Linear scale reads to 0.000,000,5 in. (T) 
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ate troubleshooting (T) Nov p59 
_ plastics for bonded joints (T) Nov 


Packing them in at IMTS-88 Nov p109 
a spurts at Westinghouse (T) Dec 


ae adjusts power to speed (7) Dec 
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Surfacing, sealing and marking (T) Dec 
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State statutes setting time limits om prod- 
uct liability are upheld (T) Jan p41 

Increased minimum wage, indexing, and 
plant closings head labor's agenda (T) Jan 


p45 
Metalworking and the Law Jan p49 
Congress dodges clean air—again (T) Feb 


p31 

Heller licenses Molins patent (T) Mar p35 
Holding the line on tort reform (T) Mar p43 
Company records of on-the-job injuries 
are private, court rules (T) Mar p45 
Metalworking and the Law Apr p39 
Metalworking and the Law May p45 

Trade bill clears Congress but is unaccept- 
able to the White House (T) Jun p37 

Is OSHA due for overhaul?. Merja H.K. 
Lehtinen Jun p48 

Bill targets bargaining abuses (T) Jul p77 
Bill mandates lighting efficiency (T) Jul 
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Revamping minority-business bidding (T) 
Sep p27 


Proposed legislation would protect whis- 
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New penalties for contract fraud (T) Dec 
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Lubricants 
This oil well is no gusher. Federico Stras- 
ser (Pl) Mar p87 
Choosing a forming lubricant. J.A. Vaccari 
May p60 
Switch toprelubricated steels cuts cost, im- 
proves paint quality (T) Aug p17 
Lubricate spindles bearings, not work (T) 
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Old extinguisher makes new ‘ollcan’. Jack 
Hulme (Pl) Oct p79 
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Better plating for PCBs. J.A. Vaccari Feb 
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Machine Too! Show (see International 
Machine Too! Show) 

Machine contro! 

Software predicts plastics’ shrinkage (T) 
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Control for discrete operations would 
bridge plant floor and MIS (T) Sep p15 
Machine tools 

Builders’ order books post big gain in Oc- 
tober while distributors’ orders dip (T) Jan 
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Okuma intends to halve tolerances (T) Jan 
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Why machine consumption is important. J. 
Jablonowski (E) Feb p5 

Pent is permitted to buy US or Cana- 
dian machine tools only (T) Feb p31 

Study predicts marke’ d (T) Feb 
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Soviets still lead in machine-tool consump- 
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Congressional actions focus on problems 
of machine-tool industry (T) Mar p41 
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Orders rise during December (T) Mar p45 
Brazil's emphasis on machine tools (T) 
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Opportunity seen for exports io Japan (T) 
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Machine-tool industry gets attention in 
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Deficit > down, Japan gains imports (T) 
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The East Bloc's push for CIM: some home- 
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Machine-tool orders continue strong (T) 

Jun p31 

UK inventory shows huge jump in NC (T) 

Jun p31 
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UK school program: design a machine (T) 
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Expanding metalcutting knowledge. F. Ma- 
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Order levels ramain high (T) Jul p73 
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Paris machine-tool show reflects optimism 
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How CNC changed Swiss turning. F. Ma- 
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Machine-tool scorecard Aug p48 
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Hitachi Seiki sets Alabama site for manu- 
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Distributors, builders share meeting (T) 
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Report from Italian machine-tool show (T) 
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Japan's machines siart to age Dec p49 

Japan show: fewer cells, faster speed. J. 

Jablonowski Dec p50 

Machine vision 

Machine vision costs plenty (T) Jan p35 

Measure the process, not the part Jan p64 

Surface flaws such as waviness, ripples, 

and dents magnified by new device (T) Jui 
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Spindles, controls for fast machining. Joe 
Boone, C.D. Emerson Jan p74 

Concepts to enhance automation Mar p64 
FMS autornates F-16 production. P.P. 
Bose Apr p43 

IMTS-88: focus on fine-tuning automation 
Julp118 

Drive interchanges spindle units (T) Nov 
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Packing themin at IMTS-88 Nov p109 
Focus on specials at italian show (T) Dec 
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Magnesium 

Treating magnesium to resist corrosion, in- 
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Drilling metal-matrix composites (T) Mar 
What's ahead in Ti and Mg alloys (T) Nov 
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Management 

Hertel buys Adamas, shows new drill (T) 
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Justice takes case in fraudulent calibration 
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Metalworking and the Law Mar p49 
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Machine-tool indusiry gets attention in 
1989 defense budget (T) Apr p31 
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ganization at Milacron (T) Apr p33 
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Pennington Apr p48 

Cursed to live in interesting times. A. Ash- 
burn (E) May pS 
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to merge (T) May p41 

Cutting-tool institute organizes (T) May 
p41 

Expert systems for maintenance. P.P. 
Bose Jun p52 

Coopers & Lybrand sets center (T) Jul p75 
AIM Tech affiliates with fabricators (T) Jul 
p75 

New society formed for design engineers 
(T) Jul p75 

NCMS receives $5-million in funding (T) 
Jul p77 

Metalworking and the Law Jul p95 

High tech for small shops Jul p128 

Hitachi Seiki sets Alabama site for manu- 
facturing plant (T) Sep p23 

Silvermines buys National Broach (T) Sep 


p23 

Muffed photo op. J. Jablonowski (E) Oct 
Tornos parent in merger with Pittler (T) Oct 
p35 

A-B, DEC integrate industrial MIS (T) Nov 
How we see ourselves. J. Jablonowski (E) 
Dec p5 

First, find the real costs Dec p57 
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Lathe mandrel features adjustable eccen- 
tricity. R.M. Fedak (Pl) Mar p83 
Manufacturing systems 

Expert system facilitates scheduling of Gen- 
eral Dynamics’ Fort Worth FMS (T) Jan 
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An adaptable V6-engine line. C.D. Emer- 
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Rotary tool, fast positioning speeds mark 
new press for sheetmetal FMSs (T) Mar 
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FMS automates F-16 production. P.P. 
Bose Apr p43 
Institute to research and develop sensor 
and manufacturing technology (T) May 
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Market for flexible-manufacturing-cell con- 
trol estimated at $916-million by 1991 (T) 
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Mark One gets fabrication order (T) Jun 
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Expert systems for maintenance. P.P. 
Bose Jun p52 
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Coolant switch improves finish (T) Jul p55 

Metav emphasis: flexibility (T) Sep p21 

Automated sheetmetal-fabrication line 

served by 96-bay AS/RS at Kodak (T) Oct 
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Packing them in at IMTS-88 Nov p109 
Materials handling 
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Measuring a 
Measure the process, not the part Jan p64 
Vernier caliper converts to height gage, 
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ment. Frank A. Jensen (Pl) Feb p75 
Tripod-mounted laser-based measuring 
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Simple depih gage fits small holes, narrow 
slots. Gwyn Thomas (Pl) Mar p83 

New CMM moves at 20 in/sec, achieves 
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‘Focus factories’ figure foremost in reor- 
ganization at Milacron (T) Apr p33 
Institute to research and develop sensor 
and manufacturing technology (T) May 
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Depth of ID grooves. Robert M. 


Richardson Jr. (Pl) May p73 

Attendance at the annua! Quality Expo 
Time continues to grow, to almost 23,000 
(T) Jun p23 

Laser metrology and contact gages (T) 
Jun p25 

The many faces of surface texture. G. 
Schaffer (SR) Jun p61 

‘Smart dummy’ communicates with optical 
comparator.Gwyn Thomas (Pl) Jun p73 
Ultrasonic scanning of composites Aug 
p61 


Two pins as good as one. Andrew Dymek 
(Pl) Aug p71 

Coordinate measuring machines in tur- 
bine-blade inspection (T) Oct p23 

Linear scale reads to 0.000,000,5 in. (T) 
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Press learns to straighten shafts. J.A. Vac- 
cari Nov p145 
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Reynolds Nov p14 
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Mechanical fasteners 


To pull a broken stud. Michael W. 
Wasylenko (P1) Oct p79 
Metal 
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Arc oscillation by electronic control (T) Oct 
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Spindles, controls for fast machining. Joe 
Boone, C.D. Emerson Jan p74 

End mill is mini flycutter. Mark Rieser (P!) 
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Retrofitting high-speed milling spindles to 
conventional milling machines (T) Feb p17 
Setup indicator stays on the milling ma- 
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Elliptical cams turned easily on a mill. A.K. 
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Vise jaws give tricky grip. Mike Bowling 
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High-speed impeller milling May p53 
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Jablonowski Jul p113 
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mill. Robert M. Riker (Pl) Jul p145 
High-speed milling to close tolerances. F. 
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Charles McVey (Pl) Nov p173 

New turns in thread cutting. F. Mason Nov 
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Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 
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aim of new program in Pennsylvania (T) 


Sep p25 

First, find the real costs Dec p57 
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ONC helps with integration. G. Schaffer 
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Computer-controlled fixturing device auto- 
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Mar p27 

New consistency in CNC-ground end milis 
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Database substitutes for lost skills. F. Ma- 
son Apr p50 
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High-speed impelier milling May p53 
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Boosting CAM speed. Timothy R. Ames, 
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More CNC presses for punching sheet (T) 
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UK inventory shows huge jump in NC (T) 
Jun p31 

Tooling balls facilitate NC setup for angled 
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Piston finisher wins award (T) Aug p15 
How CNC changed Swiss turning. F. Ma- 
son Aug 

CNC presses for sheetmetal fabrication. 
J.A. Vaccari (SR) Aug p63 

Camshaft grinding goes high-tech. P.P. 
Bose (F) Oct p60 

Association for generative NC (T) Nov p53 
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ski Novp149 

Packing them in at IMTS-88 Nov p109 
Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 
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Take a new look at metal injection mold- 
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Just-right manufacturing. Merja H.K. Lehti- 
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Painting 

Big robot order for car painting (T) Mar p37 
120F-curing paint ‘saves’ line (T) May p33 
Piercing (see Stamping) 

Plasma arc 

Keyhole plasma for turbine welding (T) 
Mar 


What electronics are doing for welding. 
C.D. Emerson (SR) Mar p66 

Defect-free aluminum joints with variable- 
polarity plasma-arcwelding (T) May p31 
ANS Show exhibitors unveil better arc- 
welding robots (T) Jun p27 

Seam trackers aimed at robots (T) Jun p27 
New software and control products (T) Jun 
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New laser, plasma cutting systems (T) Jun 
p29 

OFC and PAC in one machine (T) Jul p67 
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Arc oscillation by electronic control (T) Oct 
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p59 


Plastics 

Software predicts plastics’ shrinkage (T) 
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lon-nitriding boosts injection-mold life (T) 
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Some plastics can withstand E-coat (T) 

Apr p25 

Another approach avoids high heat (T) Apr 
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Three special-purpose machines (T) May 

Steel is tailored to mold plastics (T) Jul 

Turning fiber-reinforced plastics (T) Oct 

pis 

Automakers seek approval for joint re- 

search into plastic structurals mc Oct p19 
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plastic fenders on 89 cars (T) Oct p29 

A beter way to plate plastics (F) Shes p64 

Ablating plastics for bonded joints (T) Nov 
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Take a new look at metal injection moid- 
ing. J.A. Vaccari Dec p45 





Plating 

Test determines plate adherence (T) Feb 
A plating for PCBs. J.A. Vaccari Feb 
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A beter way to plate plastics (F) Oct p64 
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Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 

Pollution (see Environment) 

Powder metais 

Award-winning PM parts feature cost sav- 
ings over other metal forms (T) Sep p17 
Take a new look at metal injection mold- 
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Rotary tool, fast positioning speeds mark 
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p31 

GM plant slashes die-change time (T) Mar 
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OSHA approves light curtains to start me- 
chanical-press action (T) May p27 
30,000-psi to form aircraft parts (T) May 


p27 

More CNC presses for punching sheet (T) 

Jun p21 

IMTS-88: focus on fine-tuning automation 
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CNC presses for sheetmetal fabrication. 

J.A. Vaccari (SR) Aug p63 

Automated sheetmetal-fabrication ‘ine 
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(T) Oct p19 
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p57 
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Press learns to straighten shafts. J.A. Vac- 
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Packing them in at IMTS-88 Nov p109 
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Probes 

More-accurate probes on the way for coor- 
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‘Focus factories’ figure foremost in reor- 
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Time continues to grow, to almost 23,000 
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Simulation models factory floors. P.P. 

Bose Aug p49 
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Just-right manufacturing. Merja H.K. Lehti- 

nen Aug p58 
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Voice recognition passes major test (T) 
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Estimate costs at an early stage. Geoffrey 
Boothroyd Aug p54 

Automakers seek approval for joint re- 
search into plastic structurals (T) Oct p19 
Product liability 

State statutes setting time limits on prod- 
uct liability are upheld (T) Jan p41 
Metalworking and the Law Jan p49 
Metalworking and the Law Feb p39 
Holding the line on tort reform (T) Mar p43 
Metalworking and the Law Mar p49 
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Metalworking and the Law Jul p95 
Metalworking and the Law Oct p45 
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Expert system facilitates scheduling of Gen- 
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(E)Junps — 





(7) Julpso 


—— .K. Lehti- 


A, — 


J.Jab- 





lonowski (E) Sep p5_ 
Programmabie-iogic 
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Trade law calls for metric transition (T) 
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Robotic: systems are investigated 
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More-accurate probes on the way for coor- 
dinate measuring machines (T) Feb p25 
US Army heavy-lift robotics plans (T) Feb 
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Subcontractors (T) Apr p19 
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Machine-tool industry gets attention in 
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Pentagon's proposed demo gear plant 
gets cool reception from the industry May 





p39 
What's new in metalworking research. J. 


search into plastic structurals (T) Oct p19 
Dual-strand filler metals may be best for 
joining thick aluminum sections (T) Oct 


p25 
Aerospace alloys of the future (T) Nov p61 
— J. Jablonowski (E) 


Sacmnunntsieinmingmands 
Dec p21 


Robotics 

Robotic-welding systems are investigated 

by Ohio State with Cimlinc, GMF Robotics 
Jan 


(T) Jan p33 

Robotizing trends toward smaller users (T) 
Jan p35 

Robot-loaded/unloaded press line gets 
fast die-change system (T) Feb p19 
Incentives for small business urged as 


boost ‘or economic growth (T) Feb p27 
Mobile robots an emerging factor (T) Feb 


p27 

ae ae a 2 tes 
Generic software runs SCARA assembly 
— 
Big robot order for car painting (T) Mar p37 
Helping robots understand. Merja H.K. 
Lehtinen 

ANS Show exhibitors unveil better arc- 


p27 
Seam trackers aimed at robots (T) Jun p27 
New software and control products (T) Jun 


p27 
Torch changer and more inverters (T) Jun 


Water jet cuts instrument panels. F. Ma- 
ae 
For Chrysier, a head line with robotic flexi- 
bility Jul p127 
Orders and sh report 
‘soft'during first quarter (T) Aug p19 
Strides in off-line programming (T) Aug 


p19 

Standard issued for pendant design (T) 

Aug p19 

Fanuc, GM extend charter for GMF (T) 
19 


p2i 
Pelenginen ausmp entices 
Rust prevention (see Corrosion) 


sec 

Measure the process, not the part Jan p64 
How would you make this part. F. Mason 
May p56 


Safety 
Tapping-head safety. Donald D. Hess (P'!) 
Jan p85 


Is OSHA due for overhaul?. Merja H.K. 
Lehtinen Jun p48 

Safety standards aimed at OFCS (T) Sep 
p13 


safety. Steve Smith (Pl) Dec p69 
Sandwich structure (see Honeycomb) 


Sawing 

Cutting PCBs with PCD (T) Mar p29 
Four-axis bandsaw cuts many shapes (T) 
Jun p19 

Packing them in at IMTS-88 Nov p109 
Screw 


machining 
Lathes, grinders, EDM machines (T) May 


p25 

How would you make this part. F. Mason 
May p56 

Sensors 


Generic software runs SCARA assembly 
cells to build auto electronic modules (T) 
Mar p37 

What ——— 
C.D. Emerson (SR) Mar 

pores develop sensor 
and manufacturing technology (T) May 
p21 


Expert cladding system promises in-proc- 
Yt a ee 
Helping = aaa Merja H.K. 


Bevel the angle plate. Martin Berman (Pt 
Tooling balls faciate NC setup for angled 


7 








work. H.L. Nelson (P!) Jun p71 

Plug the empty pockets. Max Gentry (P!) 
Julp143 

Z-clamp is universal. Julian F. Bednarczyk 
(Pl) Julp147 
Adjustable edge scriber. Henry Gifford (P|) 
Jul p147 

Still faster jaw changes. David ide (Pl) Aug 
p73 

Gimbal vise for small jobs. Jack Hulme 
(Pl) Aug p73 

Tool setting made easy. Hector Villanueva 
(Pl) Oct p77 

Tip for threading long rods. Paul A. King 
(Pl) Oct p77 

Score: nine to six. Ed Annick (P!) Oct p79 
Table trigonometry A versatile T nut revis- 
ited. John Garner (Pl) Nov p175 

Program sums angles for rotary-table jobs. 
Steve Chatlos (Pl) Nov p175 
Coolant-pump savior. Daryle Higgin- 
botham (Pl) Dec p65 

Magnetic wheel dresser. Chris M. Quad- 
erer (Pl) Dec p67 

Eyeball aid for grinders. R.L. Reynolds (PI) 
Dec p69 


When you can't take the work to a drill- 
press. Peter Noreman (P|) Dec p69 
Shafts 


A live center with jaws. Mark Durbin (PI) 
Jun p71 

Camshaft grinding goes high-tech. P.P. 
— (F) Oct p60 


aring 
Protractor guide speeds and simplifies an- 
gle shearing. James C. Janowsky (P!} Jan 
1 


ps 

Shipping (see Materials handling) 
Shows & meetings 

Enterprise Networking Event '88 endorsed 
by 18 worldwide associations (T) Jan p25 
Turn your PC into a PLC (T) Jan p27 
Zero-defect quality is the cornerstone of 
computer-integrated manufacturing (T) 
Jan p35 

Software tools implement quality (T) Jan 


Holding close torch-to-joint spacing with- 
out getting too complicated (T) Jan p37 
CECIMO nations set show dates (T) Jan 


p43 

China sets first ‘official’ show (T) Jan p45 
Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 

SPF comes to aluminum. J.A. Vaccari Jan 
p71 

World MAP group goes TOP (T) Feb p17 
Treating magnesium to resist corrosion, in- 
sulate, and provide conductivity (T) Feb 


Better plating for PCBs. J.A. Vaccari Feb 


Advances in laser cutting. J.A. Vaccari 
Mar p59 

to enhance automation Mar p64 
The MAP that is ne manufacturing. 
J. Jablonowski (E) Apr p5 
Phone numbers for IMTS planning (T) Apr 


p33 
Toward mostly NC in Argentina (T) Apr 


p35 

New ideas and enhancements for metal- 
cutting at 25th Westec (T) May p23 
Lathes, grinders, EDM machines (T) May 


Three special-purpose machines (T) May 
p25 
Tiny holes EDMed by table-top unit (T) 


May p27 
New for IMTS: quiet conference areas (T) 
May p37 
NMTBA —g show in Anaheim, Sept '89 
me May p3 

cone, you make this part. F. Mason 
May p56 
Leading computer, communications ven- 
dors voice support for OSI, ENE'88i (T) 
Jun p13 
Networking alliances Mark AMS (T) Jun 


HMore-etficient roughing end mills (T) Jun 
pi7 

SSerpentian ity fe i dfab 

ticating sheetmetal parts.(T) Jun p19 

Attendance at the annual Quality Expo 

Time continues to grow, to almost 23,000 

(T) Jun p23 

AWS Show exhibitors unveil better arc- 

welding robots (T) Jun p27 

At Britain’s upbeat MACH show, aiming to- 

ward exports to America (T) Jun p33 
Astandard for flexibilty. J. Jabionowski (E) 
Julp5 





SIGGRAPH '88 to spotlight computer 

= products, technical advances (T) 
Pp: 

What’s new in metalworking research. J. 

Jabionowski Jul p113 

IMTS-88: focus on fine-tuning automation 

Julp118 

Vendors demonstrate MAP 3.0 products at 

Enterpries Networking Event (T) Aug p13 

Papers address advanced machining (T) 


Aug p15 

MAP 3.0-compatible products are unveiled 
at ENE ‘88 (T) Aug p15 

Strides in off-line programming (T) Aug 
pio 

Paris machine-tool show reflects optimism 
in comeback of French industry (T) Aug 
p25 


A a Arurt sity 


J. Jab- 





lonowski(E)Sepp5 

NCMS, too, will coordinate MAP (T) Sep 
p15 

Among European machine-tool shows, Ger- 
man Metav emerges as a mini-EMO (T) 


Sep p21 

FRG machine-tcol outlook: not all roses 
(T) Sep p21 

Metav emphasis: flexibility (T) Sep p21 
Where, When, and How at IMTS-88 Sep 


p50 
Muffed photo op. J. Jablonowski (E) Oct 


Foreign firms vie for contracts (T) Oct p37 
But where were the Americans?. A. Ash- 
burn (E) Nov p5 

Packing them in at IMTS-88 Nov p109 
Focus on specials at Italian show (T) Dec 


p13 
Cutting spurts at Westinghouse (T) Dec 
pi7 


Welding steels, Al-Li alloy (T) Dec p17 
Surfacing, sealing and marking (T) Dec 


p19 

At NMTBA, another export push (T) Dec 
p27 

Distributors, builders share meeting (T) 
Dec p29 

Report from italian machine-tool show (T) 
Dec p31 


Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 


Silicon-carbide fibers improve perform- 
ance of titanium alloy (T) Feb p21 
Simulation 

‘Rough-cut' look assesses capability (T) 
Jan p27 

Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 

Helping robots understand. Merja H.K. 
Lehtinen May p62 

Stretch limits are predictable (T) Aug p17 
Simulation models factory floors. P.P. 
Bose Aug p49 

Automating PCB production (F) Oct p57 
Sto’ 


Squeeze forms internal slot. Morris Israel 
(Pl) Jun p75 


Spain 
Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 

indies 


Measure the process, not the part Jan p64 
Spindles, controls tor fast machining. Joe 
Boone, C.D. Emerson Jan p74 

Reirofitting high-speed milling spindles to 
conventional milling machines (T} Feb p17 
High-speed spindles for Bridgeport mills 
(T) Febp19 

Spindle repair and maintenance (T) Mar 


How would you make this part. F. Mason 
May p56 

Get a grip on the spindie. Robert E. Leutz 
(Pl) Junp73 

Lubricate spindles bearings, not work (T) 
Oct p17 

High-speed milling to close tolerances. F. 
Mason (F) Oct p65 

Drive interchanges spindie units (T) Nov 


p55 

Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 

Sta 


Diecart changes blanking dies fast in truck- 

maker's stamping line (T) Janp31 

Flexible, adjustable drawbeads: a novel 
for stamping (T) Apr p21 

GM shapes up stamping line (T) Apr p23 

Choosing a forming lubricant. J.A. Vaccari 

May p60 

Stretch limits are predictable (T) Aug p17 

Macros speed EDM. Eldon Fick (P!) Aug 


p71 
Automaker expands automated stamping 
(T) Oct p19 


Standardization 
DOD mandates the meiric system (T) Apr 


p31 
Safety standards aimed at OFCS (T) Sep 
pi3 


Steel 

Forming taps to 33 mm dia for steel (T) 
Jan p31 

Nitrogen or argonassist yields clean cuts 
on specialty metals (T) Jan p33 

Test determines plate adherence (T) Feb 


p25 

Prepainting with conductive pigment im- 
proves spot-welding galvanized steel (T) 
Apr p23 

Process parameters vs-electrode life in 
spot-welding coated sheet steels (T) Apr 
p27 


Cleaner steels, optimum profiles enhance 
roller-bearingperformance (T) Apr p27 
Titanium benefits bike frames, too (T) Apr 


p29 

Advances in laser welding. J.A. Vaccari 
Apr p53 

Collar'the fumes of coated metals (T) May 
p29 

Steel is tailored to mold plastics (T) Jul 


Switch toprelubricated steels cuts cost, im- 
proves paint quality (T) Aug p17 
One-side SAW joins ship plates (T) Nov 


p59 
Tips on tapping tough materials (T) Dec 
p15 
Cutting spurts ai Westinghouse (T) Dec 
p17 


Welding steels, Al-Li alloy (T) Dec p17 
Trend to stronger car steels softens (T) 
Dec 


p21 
‘As-forged’ steel con rods seem OK (T) 
Dec p23 
Take a new look at metal injection moid- 
ing. J.A. Vaccari Dec p45 
Straig 
Press learns to straighten shafts. J.A. Vac- 
cari Nov p145 


Subcontracting 
High tech for small shops Jul p128 


Sweden 
Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 

Switze: 


riand 
Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 

The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
May p68 ‘ 


Taiwan 
Brazil's emphasis on machine tools (T) 
Mar p45 
Tape control (see NC/CNC/DNC) 
Tapping & threading 
Tapping-head safety. Donald D. Hess (P1) 
Jan 
A single setup for drilling and tapping. 
Henry Gifford (Pl) May p73 

een coolant through a lathe spindle aids 

tapping. Terry W. Simmons (Pl) Jun p75 

poner driver for large taps. Gary Kipp (PI) 
ell tapping standard launched (T) 
Sep p11 


Leadscrew tapping for small parts. Jack 
Hulme (Pl) Nov p173 

New turns in thread cutting. F. Mason Nov 
p137 

Tips on tapping tough materiais (T) Dec 
pis 

Taxation 

Are lessors more knowledgeable? (T) Feb 


p33 

Congressional actions focus on problems 
of machine-tool industry (T) Mar p41 

US Manufacturing Competitiveness: the is- 
sues and the candidates in ‘88. F. Mason 
Mar p72 

Telescopes (see Inspection) 

Testing 


Measure the process, not the part Jan p64 
More-accurate probes on the way for coor- 
dinate measuring machines (T) Feb p25 
The many faces of surface texture. G. 
Schaffer (SR) Jun p61 

What's new in metalworking research. J. 
Jablonowski Jul p113 

Automating PCB production (F) Oct p57 
Threading (see Tapping & threading) 
Titanium 

Nitrogen or argonassist yields clean cuts 


on specialty metals (T) Jan p33 
Silicon-carbide fibers improve perform- 
ance of titanium alloy (T) Feb p21 
Titanium benefits bike frames, too (T) Apr 


p29 
High-speed impeller milling May p53 
Firms to share materials progress (T) Jul 


pé6s 

New titanium alloy may nudge another (1) 
Jul p65 

What's ahead in Ti and Mg alloys (T) Nov 
p63 

Tool 

lon-nitriding boosts injection-moid life (T) 
Feb p23 

Tool design 

ee gets a foothold in auto Jan 


Whatever happened to the chisel edge?. 
F. Mason Feb p49 

Wheel design improves coolant action in 
vertical-spindle(T) Sep p11 

Too! management 


Tool-verification system based on vision 
checks 400 turning tools (T) Jan p27 
An adaptable V6-engine tine. C.D. Emer- 


son Feb p56 

Packing them in at IMTS-88 Nov p109 
T ing 

Air wrench is handy around a milling ma- 
chine. John Gamer (P!) Dec p69 

T 


foolhoiders 
Unified lathe tooling. Jack Hulme (Pl) May 


p75 

A multi-height dresser. Richard A. Griffin 
(Pl) Jun p71 

Attachment converts toolpost into a turret. 
Willfred G. Moore II! (Pl) Aug p71 
Multi-angle fixture holds lathe bits on sur- 
face grinder. Norman Fried, Al Tokanaga 
(Pl) Aug p75 

A piggyback for spares. W.D. Keeley (Pi) 
Oct p81 

Tool-biade system on Safop roll lathe (T) 


Nov 

New turns in thread cutting. F. Mason Nov 
p137 

Tooling materiais 

World directory of carbides published (T) 
Jan 

Cutting PCBs with PCD (T) Mar p29 
Machining with PCD tools (T) Apr p15 
Improvements in whisker-reinforced ce- 
ramic cutting tools (T) Oct p15 

Packing them in at IMTS-88 Nov p109 
Trade 


Decision given on dumping, VRAs (T) Jan 
1 


Why machine consumption is important. J. 
Jablonowski (E) Feb p5 
Pentagon is permitted to buy US or Cana- 
dian machine tools only (T) Feb p31 
Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 
Congressional actions focus on problems 
of machine-tool industry (T) Mar p41 
Tightening export enforcement (T) Mar 
1 


p4 

Brazil's emphasis on machina tools (T) 
Mar p45 

For Toshiba, export vigilance (T) Mar p45 
Opportunity seen for exports to Japan (T) 
Mar p45 

Machine orders post increase (T) Apr p33 
Deficit is down, Japan gains imports (T) 
May p37 

The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
May p68 

Remaining major league. J. Jablonowski 
(E) sun ps 

Trade bill clears Congress but is unaccept- 
able to the White House (T) Jun p37 
Order levels remain high (T) Jul p73 
NTMAsets epee sarin ons all reo 
Getting a fix on ‘competitiveness’. J. Jab- 
lonowski (E) Aug pS 

Orders and shipments reported 
‘soft'during first quarter (T) Aug p19 
Despite July drop, orders up 80% in ‘88 


? p33 
Machine-tool deficit drops slightly (T) Oct 


p33 

NTMA forms trading company to help mem- 
bers streamline (T) Oct p37 

Michigan buiiders organize under ETC (T) 
Oct p37 

Second try produces trade bill acceptable 
to the White House (T) Oct p37 

But where were the Americans?. A. Ash- 
burn (E) Nov pS 

Boost for joint efforts sought (T) Nov p69 
Gloomy report on competitivenese {T) Nov 





p71 
Year-to-date orders up 85% over ‘87 (T) 
Dec 


p27 
At NMTBA, another export push (T) Dec 


p27 

NTMA moves on export effort (T) Dec p29 
Japan show: fewer celis, faster speed. J. 
Jablonowski Dec p50 


Training 

Autofact: more CAD/CAM than CiM. F. Ma- 
son, G. Schaffer Jan p57 

Four generations of FMS. Peter Heywood 
Mar p62 

Computer-based skills-training program 


o> MerjaH.K. Lehti- 


NMTA otters testing service (T) Novp73 
Trimming (see Stamping) 

Tumbling (see Finishing) 
Turning 


An alt ive ti d Jan p70 
Drill blanks make precise turning tools. 
Fred Chambers 5 (PI) Janp81 

Concepts to jon Mar p64 
Lathes, grinders, EDM machines (T) May 


What's new in metalworking research. J. 
Jablonowski Jul p113 

IMTS-88: focus on fine-tuning automation 
Julp118 

Piston finisher wins award (T) Aug p15 
How CNC changed Swiss turning. F. Ma- 


son Aug p43 
Turning fiber-reinforced plastics (T) Oct 
15 








p 
Ball-bearing follow-rest for turning long, 


thin work. Paul Singley (Pl) Oct p77 
Packing them in at IMTS-88 Nov p109 
Focus on specials at italian show (T) Dec 
p13 

Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 


USSR 

The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
May p68 


Ultrasonics 
Ultrasonic scanning of composites Aug 
p61 


United Kingdom 

Soviets still lead in machine-tool consump- 
tion. J. Jablonowski Feb p60 

UK inventory shows huge jump in NC (T) 
Jun p31 

UK school program: design a machine (T) 
Jun p35 


Vv 


Vises 

Computer-controlied device auto- 

matically adjusts work in three axes (T) 

Mar p27 

Vise jaws give tricky grip. Mike Bowling 
Mar 


(Pl) Mar p85 
oe David ide (P!) Aug 
p’ 


Vision systems 

Tool-verification system based on vision 
checks 400 turning tools (T) Jan p27 
Machine vision costs plenty (T) Jan p35 
Downsizing of vision systems (T) Jun p23 
A-B, DEC integrate industrial MIS (T) Nov 
p53 


Ww 
Washii.g machines (see Cleaning) 


p37 

Keyhole plasma for turbine welding (T) 

Mar p33 

What electronics are doing fo: welding. 

C.D. Emerson (S) Mar p66 

Prepainting wit! conductive p: nent «-- 

— galvanizec steel <¥ 
p23 

Process parametsrs vs-electrose lif: ir: 

spot-welding coated sheet stesis (T; ‘pv 

p27 


a were 
Torch changer anc more inverars (T. Jun 
View welding ai tary torch ang’s (7) Sut 
IF addresses the bolt sham (T) Jui p67 
checks weid fillets. H.G. Frommer 


Gage 
jer er 

utomaker boosts welding capacity (T) 
Caps 


Dual-strand filler metals may be best for 

a thick aluminum sections (T) Oct 

ee 

Wheels (see Grinding) 

Workhotders 

An alt in dy Jan p70 

Eccentric steadyrest works when you 

Need it most. Janusz Zalejski (P!) Feb p71 

A versatile T-nut. Joe Coehio (Pl) May p77 

A fiush saw arbor avoids future interfer- 

eee, 

thin work. Paul Singley (P1) Oct p77 a 
positioner. John T. Amber (P1) 





machine-tool output 
But where were the Americans?. A. Ash- 
burn (E) Nov pS 
Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 


Yugosiavia 
Soviets still lead in machine-tool 
tion. J. Jablonowski Feb p60 
Brazil's emphasis on machine tocis {T) 
Mar p45 

z 


Zinc 
eee 
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Gn 
COMPANY INDEX 


A 

A-B Lasers Laser briefs (T) Jun p29 
Laser briefs (T) Oct p23 
Packing them in at IMTS-88 Nov p109 
ABB Robotics Inc For Chrysler, a head 
line with robotic flexibility Jul p127 
Strides in off-line programming (T) Aug 
p19 
Akeel, Weichbrodt, Fabrizi win awards (T) 
Aug p21 
ADF Systems Ltd IMTS-88: focus on fine- 
tuning automation Jul p118 
Versatile family of parts washers (MTS) 

p241 
AGIE Lathes, grinders, EDM machines 
(T) May p25 
AGIE Holding AG Tooling briefs (T) Apr 
p17 
AGIE USA Ltd Tooling briefs (T) Feb p19 
EDM sinker is electronic (NPE) Jul p165 
CAM reduces programming (NPE) Jul 
p180 
Packing them in at IMTS-88 Nov p109 
AIO Inc IMTS-88: focus on fine-tuning 


automation Jul p118 
ANSI Safety standards aimed at OFCS 


Award-winning 
feature cost savings over other metal 
forme (T) Sep p17 
ASEA Brown Boveri Inc For Chrysler, a 
head line with robotic flexibility Jul p127 
Orders and shipments reported 
‘soft'during first quarter (T) Aug p19 
ASEA Robotics What electronics are do- 
ing for welding. C.D. Emerson (SR) Mar 


p66 
Helping robots understand. Merja H.K. 


Lehtinen May p62 
ASK Computer Systems Inc Networking 
alliances Mark AMS (T) Jun p15 

ASM Inti Compostie coatings promise 
high-temperature wear resistance (T) Mar 


Materials briefs (T) Apr p29 
briefs (T) Jul p61 

Two more A-Li alloys vie for structural air- 

craft and aerospace applications (T) Jul 


p63 
2090 AFLi alloy is unusual but not difficult 
to form. J.A. Vaccari Julp111 


Forming briefs (T) Aug p19 
ASM publishes machining book (T) Sep 
pli 


Forming briefs (T) Oct p19 
Weiding briefs (T) Oct p27 
Finishing briefs (T) Oct p29 
Materials briefs (T) Oct p29 

Trend to stronger car steels softens (T) 
Dec p21 


Materials briefs (T) Dec p23 

ASTM Materials briefs (T) Apr p29 

AT&T Leading computer, communica- 
tions vendors voice support for OSI, 
ENE'88i(T) Junpi3 

AT&T Bell Labs More-versatile software 
for nesting and fabricating sheetmetal 
parts (T) Jun p19 

Abar Ipsen Finishing briefs (T) Mar p33 
Abrasive Engineering & Manufacturing 
Finishing briefs (T) Feb p25 

Abrasive Engineering Society Camshaft 
grinding goes high-tech. P.P. Bose (F) Oct 


Accro Tools New outlets (T) Jun p31 
Acme Mfg Co Unit grinds 1000 wrenches/ 
hr (MTS) Sep p146 

Cell automates 

craft components (MTS) Sep 

Packing them in at IMTS-88 Nov p109 
Acu-Rite Inc Readouts for mills and 
lathes (MTS) Sep p264 

Packing them in at IMTS-88 Nov p109 
Adamas Carbide Corp Turn-broaching 
gets a foothold in auto Jan p60 

Additive Circuits Better plating for PCBs. 
J.A. Vaccari Feb p65 

Advanced Composite Materials What's 
ahead in Ti and Mg alloys (T) Nov p63 
Advanced Inspection Systems inc 
Modular system inspects camshafts 
(NPE) Dec p91 
Advanced Manufacturing Engineering 
Advances in laser welding. J.A. Vaccari 


Apr p53 

Advanced Materials Materials briefs (T) 
Feb p23 

Advanced Technology 
Quality briefs (T) Jul p61 
Aerospatiale French CAD vendor makes 
US debut (T) Jun p13 

Forming briefs (T) Aug p19 

AiResearch Los Angeles Div, Allied- 
Signal Aerospace High-speed impelier 


Services Inc 


milling May p53 
Air Force Air Logistics Command Big 


60-in.-swing lathe holds 8800 Ib (MTS) 

Sep p96 

Alcan SPF comes to alun. 2m. J.A. Vac- 

cari Jan p71 

Alcan Aerospace, US Div Alcan Alumi- 

num Materials briefs (T) Feb p23 

Alcera-Gambin Paris show 

reflects in comeback of French 

industry (T)Augp25 

cored by 18 wrtwide asocatins 7) 
Jan p25 

US Manufacturing Competitiveness :theis- 

sues and the candidates in ‘88. F. Mason 

Mar p72 

2090 AFLi alloy is unusual but not difficult 





“4mea Corn >.inder all 2-in. drills 
\Je ba 

salt © ws E. Hallliley Finishing briefs (1) 
May ps3 

Allegheny Ludium, Speciality Materials 
Div Materials briefs (T) Feb p23 

Allen Bradley Co Tube-forming 

ing machines (MTS) Sep p167 
Automaker expands automated 


at a time n 65- x 120-in. plate (NPE) Jan 
pss 

An adaptable V6-engine line. C.D. Emer- 
son Feb p56 


Py men aie teas sami at 
p 
Lathes, grinders, EDM machines (T) May 


High-speed impeller milling May p53 

MC offers up to 10,000 rpm (NPE) May 
etn esateiendie program 
pececernnnnge pe ~ meee + 


Expert systems for maintenance. P. 
Bose Jun p52 


MAP 3.0-compatibie 


Aug p’ 

VTL has 36-hp live spindle in ram (MTS) 
Sep p96 

~ creme 


Packing them in at IMTS-88 Nov p109 
Sheet inverter moves 4-6 parts/min (NPE) 


Nov p200 
Allert & Nietz Turn-broaching gets a foot- 
hoid in auto Jan p60 


. rotary washer (MTS) Sep 
ee ens 
Engineering An 


Alpine alternative to 
steadyrests Jan p70 
Ponce an may an are 

for fabricat 


Guide allows 0.250-in.-thick punches 
js 











108 
Packing them in at IMTS-88 Nov p109 
Ambi-Tech Industries Inc |IMTS-88: fo- 
a automation Jul p118 
American Assn of Equipment Lessors 
Are lessors more cnomiatgoahie? (T) Feb 


American Cimfiex Measure the process, 
not the part Jan p64 

Generic software runs SCARA assembly 
cells to build auto electronic modules (T) 
Mar p37 
American & Surface Fin- 
ishers Soc Treating magnesium to resist 
corrosion, insulate, and provide conduc- 
tivity (T) Feb p25 

Better plating for PCBs. J.A. Vaccari Feb 


p65 

American Fabricating Institute of Tech- 
nology More-versatile software for nest- 
ing and fabricating sheetmetal parts (T) 
Jun p19 
American 


ing briefs (T) Aug pi9 

American GFM Corp Turn-broaching 
gets a foothold in auto Jan p60 

Tooling briefs (T) Jun p19 

IMTS-88: focus on fine-tuning automation 
Juip118 

Ultrasonic knife provides +/-0.005-in. ac- + 
curacy at speeds up to 2400 ipm (MTS) 
Sep p161 

American Gear Manufacturers Assn 
Pentagon's proposed demo gear plant 
gets cool reception from the industry May 


n's Society Form- 


p39 

American Intertool Spotting drills and 

end mills added (MTS) Sep p220 

American Iron & Steel Institute Materi- 

als briefs (T) Apr p29 

Materials briefs (T) Dec p23 

American Machine Tool Co Machine- 

tool briefs (T) Jun p31 

American Machine Tooi Distributors’ 

Assn Builders’ order books post big gain 

in October while distributors’ orders dip 

(T) Jan p43 

Orders rise during December (T) Mar p45 

Concepts to enhance automation Mar p64 

Machine orders post increase (T) Apr p33 

NMTBA sets show in Anaheim, Sept '89 

(T) May p37 

February orders retain high level (T) May 
7 


ps 

Machine-tool orders continue strong (T) 
Jun p31 

Chiantella is installed as Society of Manu- 
facturing Engineers pesident (T) Jun p35 
Order levels remain high (T) Jul p73 
Year-to-date orders up 85% over ‘87 (T) 


Dec p27 

At NMTBA, another export push (T) Dec 

p27 

Distributors, builders share meeting (T) 

Dec p29 

American Machinist Machine-tool score- 
Machinist Manu- 

facturing Soviets still lead in machine- 

tool consumption. J. Jablonowski Feb p60 


NMTBA proposal would broaden group's 
scope and widen its membership (T) Mar 





p43 
American National Standards institute 
CAN-I to release interface standard (T) 


May p21 

Standard issued for pendant design (T) 
Aug p19 

Materials briefs (T) Dec p23 

American Pfauter Packing them in at 
IMTS-88 Nov p109 

American Society for Metals NVTBA 
sets show in Anaheim, Sept '89 (T) May 


p37 

American Society for & Materi- 
als Take a new look at metal injection 
molding. J.A. Vaccari Dec p45 

American Society of Design Engineers 
New society formed for design engineers 
(T) Jul p75 

American Society of Mechanical Engi- 
neers Manufacturing journal debuts (T) 
Oct p17 

American Stock Exchange US Manufac- 
turing Competitiveness: the issues and 
the candidates in '88. F. Mason Mar p72 
American Supply & Machinery Manufac- 
turers’ Assn Industrial-distribution asso- 
ciations agree to merge (T) May p41 
American Tort Reform Assn Holding the 
line on tort reform (T) Mar p43 

American Welding Society ANS Show 
exhibitors unveil better arc-welding robots 


(T) Jun p27 

Weiding briefs (T) Jun p29 
Weld-monitoring and video-recording la- 
ser system is simple and compact (T) Aug 


p2i 
Dual-strand filler metals may be best for 
joining thick aluminum sections (T) Oct 


p25 

Welding briefs (T) Oct p27 

Welding briefs (T} Nov p59 

Ames Precision afechine Works IMTS- 
88: focus on fine-tuning automation Jul 
p1i8 

Ames SA Award-winning PM parts fea- 
ture cost savings over other metal forms 
(T) Sep p17 

Amesbury Machine Mfg Forming briefs 
(T) Jan p31 

Amtek Award-winning PM parts feature 
cost savings over other metal forms (T) 
Sep p17 

Analog & Digital Peripherals inc IMTS- 
88: focus on fine-tuning automation Jul 
p1i8 

Andersen & Co Machine-tool briefs (T) 
Feb p33 

Andersen opens systems center (T) Apr 
pig 

Anderson Oil & Chemical Co Tooling 
briefs (T) Feb p19 

Anderson-O'Brien Inc IMTS-88: focus 
on fine-tuning automation Jul p118 

NC files without manual programming 
(MTS) Sep p187 

Anilam Electronics Corp 4-hp mill fea- 
tures advanced CNC (MTS) Sep p122 
Off-line programming for small shops 
(MTS) Sep p183 

System scans and digitizes part, loads 
data into CAM system for editing (MTS) 
Sep p197 

DRO loads from off-line computer (MTS) 
Sep p198 

Packing themin at IMTS-88 Nov p109 
Anorad Corp Seven-axis unit has five lin- 
ear tables (NPE) Jul p163 

Apex Broach & Machine Co: Teeth in 
tight quarters (F) Oct p63 

Apollo Computer Inc Autofact: more 
CAD/CAM than CIM. F. Mason, G. Schaf- 
fer Jan p57 

Andersen opens systems center (T) Apr 
p19 

Inspection yields —_— blisk tooling. 
John Reynolds Nov p14 

Packing them in at METS 88 Nov p100 
Apollo Lasers inc Machine-tool briefs (T) 
Oct p35 

Apple Computer Inc Autofact: more CAD/ 
CAM than CIM. F. Mason, G. Schaffer Jan 


p57 

Sheetmetal punch on the Macintosh 
(NPE) Feb p84 

New workstation manipulates accurate 
complex 3D objects instantaneously (T) 
Mar p27 

McDonnell Douglas enters Unix arena, 
while Tandem strengthens offerings (T) 


Apr p19 

Macintosh chosen for TI's Al system (T) 
p19 

CIM modelling and planning software (T) 

Apr p19 

Autodesk, Apple in CAD alliance (T) Jul 


p59 
Appleton Co CAM-I's expert system pro- 
ject (T) Dec p19 

Applied Concepts Inc Machine-tool 
briefs (T) May p39 

Vertical lathes offered in three versions 
(NPE) Dec p85 

Applied Production More-versatile soft- 
ware for nesting and fabricating sheet- 
metal parts (T) Jun p19 

Applied Statistics Inc Autofact: more 
CAD/CAM than CIM. F. Mason, G. Schaf- 
fer Jan p57 

Applied Systems Engineering AG New 
outlets (T) Oct p35 

Arburg Take a new look at metal injec- 
tion molding. J.A. Vaccari Dec p45 

Armco Materials briefs (T) Apr p29 
Weiding steels, Al-Li alloy (T) Dec p17 
Armstrong-Bium Mfg Co At Britain's up- 
beat MACH show, aiming toward exports 
to America(T) Jun p33 

Armstrong-Bium Mfg co \Wide range of 
bandsaws featured (MTS) Sep p162 
Aronson Inc Laser systern speeds cut- 
ting (NPE) Nov p207 

Aronson Machine Co New laser, plasma 
cutting systems (T) Jun p29 

Arrow Precision Products Co Tooling 


briefs (T) Jun p19 

Tooling briefs (T) Sep p13 

Ashland Chemical 120F-curing paint 
‘saves' line (T) May p33 

Aska Corp Concepts to enhance auto- 
mation Mar p64 

Assoc for Integrated Manufacturing 
Technology AIM Tech affiliates with fab- 
ticators (T) Jul p75 

Atlas Automation Div, Automated Mig 
Systems Die cart changes blanking dies 
fast in truckmaker's stamping line (T) Jan 
1 


p3 

Robot-loaded/unioaded press line gets 
fast die-change system (T) Feb p19 

Atlas Crankshaft Corp Turn-broa::hing 
gets a foothold in auto Jan p60 

Austin Rover Turn-broaching gets a foot- 
hold in auto Jan p60 

Another automaker turns to Zn-Al (T) Apr 


p29 

Autodesk Inc Autodesk, Apple in CAD al- 
liance (T) Jul p59 

Autodie inc Chrysler to vendors: join our 
prove-out (1) Dec p21 

Automated Manufacturing Research Fa- 
cility AMRF spawns planning system (7) 
Mar p27 

Automated Precision inc  Tripod- 
mounted laser-based measuring system 
measures large structures (T) Mar p35 
Automation Software Inc SPC package 
is modular (NPE) Aug p81 
Automation Technology Products Aut- 
ofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 

Package vrities NC programs (NPE) Oct 


pss 

Association for generctive NC (T) Nov p53 
Automatix Machine vision costs plenty 
(T) Jan p35 

Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 

What electronics are doing for welding. 
C.D. Emerson (SR) Mar p66 

New software and control products (T) 
Jun p27 

Automating PCB production (F) Oct p57 
Autospin Packing them in at IMTS-88 
Nov p109 

Autotrol Autofact: more CAD/CAM than 
CIM. F. Mason, G. Schaffer Jan p57 

Avco Silicon-carbide fibers improve per- 
formance of titanium alloy (T) Feb p21 
Avery Label An aliernative to steadyrests 
Jan p70 

Avko Screw Machine Products How 
would you make this part. F. Mason May 


p56 
Avyac/Evergreen Engineering Assoc 
Drill grinder features four axes (MTS) Sep 


p154 
Axon Packing them in at IMTS-88 Nov 
pi09 


B 
BMW French CAD vendor makes US de- 
but (T) Junp13 
BNF Metals Technology Advances in la- 
ser cutting. J.A. Vaccari Mar p59 
Baldor Electric Co IMTS-88: focus on 
fine-tuning automation Jul p118 
Baizers Tool Coating Inc Tooling briefs 
(T) Apr p17 
Bancroft Welding briefs (T) Jul p67 
Barcor Gage checks pitch diameter 
(MTS) Sep p232 
Rardons & Oliver inc IMTS-88: focus on 
fine-tuning automation Jul p118 
Barnes Inc IMTS-88: focus on 
fine-tuning automation Jul p118 
Barney Machinery Co New outlets (T) 
Jun p31 


Battelle Integrated Manufacturing Sys- 


tems Autofact: more CAD/CAM than CIM. 
F. Mason, G. Schaffer Jan p57 
Battelle Laboratories Materials briefs (T) 


Feb p23 

What's new in metalworking research. J. 
Jablonowski Jul p113 

Forming briefs (T) Aug p19 

Welding briefs (T) Oct p27 

Battenfeld Take a new look at metal in- 
jection molding. J.A. Vaccari Dec p45 
Bayliner Welding briefs (T) Oct p27 
Bearing Casting IMTS-88: focus on fine- 
tuning automation.’"1p118 

Vertical MC positions to 0.0008 mm (MTS) 


Sep p78 
Behrens Machinery CNC presses for 
sheetmetal fabrication. J.A. Vaccari (SR) 


Aug p63 
Turret-in-a-turret, high hit rates mark new 
25-ton, 25-station press (MTS) Sep p165 


Automated sheetmetal-fabrication line 
served by 96-bay AS/RS at Kodak (T) Oct 


jineering-con- 
sulting firm would upgrade operations at 
smail shops (T) Jul p73 
Beimont Co Concepts to en- 
hance automation Mar p64 
Packing them in at IMTS-88 Nov p109 
Bendix Measure the process, not the part 


Jan p64 

Benet Laboratory Test deter- 
mines plate adherence (T) Feb p25 

Best Lock Award-winning PM parts fea- 
ture cost savirigs over other metal forms 


(T) Sep p17 
Bethlehem Stee! Process parameters vs- 
electrode life in spot-weiding coated sheet 
steels (T) Apr p27 
Beyeler CNC bending on press brake 
(MTS) Sep p165 

Packing them in at IMTS-88 Nov p109 
Bihler of America Punching, forming, as- 
sembling precision parts in a single ma- 
chine (MTS) Sep p168 
Packing them in at IMTS-88 Nov p109 

ham 


Birming 

ing alliances Mark AMS (T) Jun p15 
GmbH Turn-broaching 

foothold in auto Jan p60 


tion for generative NC (T) Nov p53 
Boeing Services Enterprise 
Networking Event '88 endorsed by 18 
worldwide associations (T) Jan p25 
Networking alliances Mark AMS (T) Jun 
pis 

Boeing Corp Leading computer, commu- 
nications vendors voice support for OSI, 
ENE'S88i (T) Jun p13 

High tech for small shops Jul p128 

Drive interchanges spindle units (T) Nov 


Boeing Military Airplane Co System will 
drill 1000 holes/sec in honeycomb-sand- 
wiched phenolic (T) Apr p21 

Database substitutes for lost skills. F. Ma- 


son Apr p50 
Boeing Tennessee Autofact: more CAD/ 
CAM than CIM. F. Mason, G. Schaffer Jan 


p57 

Boko USA Inc IMTS-88: focus on fine- 
tuning automation Jul p118 

Milling head pivots 200 degrees (MTS) 
Sep pi22 

Boothroyd Dewhurst inc Design-for-as- 
sembly software (T) Feb p27 

Package estimates cost during design 
(NPE) May p89 

Bortand inti Teach yourself Al? New 


tecture (MTS) Sep p208 

Bosch Corp, industrial Equipment 

Packing them in at IMTS-88 Nov p109 

Bosch Corp, Surftran Div Deburring sys- 

tem features flexibility (MTS) Sep p251 

Bosch Rho Packing them in at IMTS-88 

Nov p109 

Boston Digital Corp High-speed impel- 

ler milling May p53 

Bracker Corp IMTS-88: focus on fine- 

tuning automation Jul p118 

IMTS-88: focus on fine-tuning automation 

Julp118 

Punch anc bend in one machine (MTS) 
168 


p 
— unit assembles parts (MTS) 
1 


Branson Ultrasonics Corp Finishing 

briefs (T) May p33 

Ultrasonic knife cuts composites (NPE) 

Jul p167 

Degreasers cut vapor emissions (MTS) 
8 


Sep p24! 
Ultrasonic knife cuts composites (NPE) 
Oct p87 


Packing them in at IMTS-88 Nov p109 
Machines inc At Britain's up- 
beat MACH show, aiming toward exports 
to America (T) Jun p33 
Horizontal-spindle machining center fea- 
tures 20-in. cube, four-axis contro! (NPE) 


Aug p77 

Vertical features expanded X,Y,Z cube 
(MTS) Sep p70 

High energy density of new YAG laser tri- 





~~" i tea ce aun Sep 
p 

EZ-CAM IV to be shown with AutoCAD 
(MTS) Sep p185 

Packing them in at iIMTS-88 Nov p109 
Bridgeport UK At Britain's upbeat MACH 
show, aiming toward exports to America 


p2s 
Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schafier Jan p57 
Andersen opens systems center (T) Apr 


Brock Metals Another automaker turns to 
Zn-Al (T) Apr p29 

Brother hydustries New turns in thread 
cutting. F. Mason Nov p137 

Brown & Sharpe Mfg Co Measure the 
process, not the part Jan p64 
Amajor loss at the Olympics. J. Jablonow- 
ski (E) Mar pS 

New CMM moves at 20 in./sec, achieves 
0.0003-in. accuracy (T) Apr p25 

Lathes, grinders, EDM machines (T) May 


Lathes, grinders, EDM machines (T) May 


How would you make this part. F. Mason 
May p56 
Interface any gage to your computer (T) 
Jun p25 
Quay (7) J p61 

etturn- 


CLC Lubricants Co IMTS-88: focus on 
fine-tuning automation Jul p118 

CM Systems Turn-broaching gets a foot- 
hold in auto Jan p60 
CMi-Southfield Load cells ensure proper 
press fit of valve seats in engine heads 
(T) Jul p65 

CRC-Evans New software and control 


products (T) Jun p27 

CRC-Evans Automatic Welding Welding 
briefs (T) Jul p67 

CRK Industries Heller licenses Molins pat- 
ent (T) Mar p35 

Cadkey Software links PC CAD to B&S 
CMM (MTS) Sep p230 

California Consolidated Technology 
Materials briefs (T) Sep p17 


Cambridge Instruments Inc Video- 
based system inspects tools (NPE) May 


p86 

Camco/Teubeki Packing themin at IMTS- 
88 Nov p109 
Canadian Standards Assn ITI to help in 
conformancetesting (T) Aug p13 

Candid Logic Inc Laser metrology and 
contact gages (T) Jun p25 

Carboloy Packing them in at IMTS-88 
Nov p109 

New turns in thread cutting. F. Mason Nov 
p137 

Carborundum Abrasives Finishing 
briets (T) May p33 

Carl Citron inc 7.5-hp unit grinds 39.4-x 
18-in. parts (NPE) Mar p96 
Electrochemical grinding of ceramics 
(MTS) Sep p134 





center permits foams machining 
(NPE) Jul p159 
CNC unit grinds contours, profiles (NPE) 


Aug p78 

Software links PC CAD to B&S CMM 
(MTS) Sep p230 

Systems measure surface, geometry 
(MTS) Sep p235 

Packing them in at IMTS-88 Nov p109 
Brown & Sharpe, SPC Group SPC pack- 
age is modular (NPE) Aug p81 

Brown Boveri Better plating for PCBs. 
J.A. Vaccari Feb p65 

Brunswick Technetics Take a new look 
at metal injection molding. J.A. Vaccari 
Dec p45 

Brush Research Hones work with abra- 
sive globules (MTS) Sep p214 

Brush Wellman Materials briefs (T) Feb 


Bryant Grinder Corp Two-axis unit 
grinds 6-in. OD (NPE) Mar p91 
Machine-toolbriefs (T) Sep p25 

Lubricate spindles bearings, not work (T) 
Oct p17 

High-speed milling to close tolerances. F. 
Mason (F) Oct p65 

Budd Co Automakers seek approval for 
joint research into plastic structurals (T) 
Oct p19 

Bullard Industries WCi Machine is now 
Bullard-Sundstrand(T) Jul p73 
Bullard-Sundstrand Merger combines 
DeVlieg, Sundstrand (T) Oct p33 

Bureau of comunsbacenammn lead in ma- 
chine-tool consumption. J. Jablonowski 


Subcontractors (T) Apr p19 
Burgsmuelier- & Sohne GmbH New 
turns in thread cutting. F. Mason Nov 
p137 
Burkherdt & Weber 3-axis module inte- 
grates into FMS (MTS) Sep p66 

div, Cleveland Machine 
What electronics are doing for welding. 
C.D. Emerson (SR) ry p66 


C&J Industries Condominium for factory 

automation (T) Apr p35 

C-E industrial Lasers Laser briefs (T) 

May p29 

CACI Inc Simulation models factory 

floors. P.P. Bose Aug p49 

CAD/CAM integration Inc DNC helps 

with integration.G. Schaffer Feb p53 

CADAM Harris Computers Autofact: 

more CAD/CAM than CIM. F. Mason, G. 

Schaffer Jan p57 

CAFROSRL Wheel design improves cool- 

ant action in vertical-spindle(T) Sep p11 

CASA/SME Autofact: more CAD/CAM 

than CIM. F. Mason, G. Schaffer Jan p57 

CGT Packing them in at IMTS-88 Nov 
1 


p109 
CiMdata Inc MAP 3.0-compatible prod- 
ucts are unveiled at ENE ‘88 (T) Aug p15 


Surface grinder has 36- x 158-in. chuck 
(MTS) Sep p150 

CNC grinds ceramic materials (MTS) Sep 
p154 

Surface grinder is laser calibrated (MTS) 
Sep p156 

Cari Zeiss Jena The East Bloc’s push for 
CIM: some home-grown, but much im- 
ported. Roon Lewald May p68 

Carmet Hertel buys Adamas, shows new 
drill (T) Jan p29 

Carnagi The East Bloc’s push for CIM: 
some home-grown, but much imported. 
Roon Lewald May p68 

Carnegie Group Expert systems for main- 
tenance. P.P. Bose Jun p52 

Carnegie Mellon Univ Teach yourself 
Al? New book: why not? (T) Sep p15 
Cast Fab Technologies Forming briefs 
(T) Aug p19 

Cast Metals Research Program CAD 
helps evaluate castings (NPE) Feb p91 
Castel Focus on specials at Italian show 
(T) Decp13 

Castle Precision industries High tech 
for small shops Jul p128 

Caterpillar Heller licenses Moiins patent 
(T) Marp35 

AWS Show exhibitors unveil better arc- 
welding robots (T) Jun p27 

Simulation models factory floors. P.P. 
Bose Aug p49 

Packing them in at IMTS-88 Nov p109 
Caterpillar France SA Four generations 
of FMS. Peter Heywood Mar p62 

Ceeris Report sees lag in JIT and CIM 
use (T) Febp27 

Celanese Some plastics can withstand E- 
coat (T) Apr p25 

Center for Manufacturing Measure the 
process, not the part Jan p64 

Central Pennsylvania Industrial Mfg 
Council inc Helping smaller manufactur- 
ers compete is aim of new program in 
Pennsylvania (T) Sep p25 

Ceracon Process may sult new supercon- 
ductor (T) Oct p19 

Ceratip Cutting Tools More-efficient 
roughing end mills (T) Jun p17 
Champion Spark Piug Finishing briefs 
(T) Feb p25 
Charmilles Te 
hance automation Mar | p64 

Lathes, grinders, EDM machines (T) May 


tae f*, * 





p25 

Robot designed for EDM changes elec- 
trodes or workpieces to 44 Ib (MTS) Sep 
p131 

EDM robotic system changes electrodes 
(MTS) Sep p256 

Tooling briefs (T) Nov p57 

Packing them in at IMTS-88 Nov p109 
Chemical Licensing Services Better piat- 
ing for PCBs. J.A. Vaccari Feb p65 
Chesapeake Laser Systems Inc Laser 
briefs (T) May p29 

Laser metrology and contact gages (T) 


— China sets first ‘official’ show (T) 
p45 
Chromium Corp A beter way to plate pias- 


uring Compet 
sues and the candidates in ‘88. F. Mason 
Mar p72 
Some plastics can withstand E-coat (T) 
Apr p2: 
Fer cnyeter, ahead Ghoti echetie tat 
bility Jul p127 
Automaker expands automated stamping 
(T) Oct pi9 
Automaker boosts welding capacity (T) 
Oct p23 
Association for generative NC (T) Nov p53 
Press learns to straighten shafts. J.A. Vac- 
cari Nov p145 
— join our prove-out (T) 


canbaiganes Corp Paperless factory at 


Honeywell (T) Jun p13 

Cimatron CAD/CAM MuhiCAD/ 
MultiCAM for Sun Workstations (MTS) 
Sep p189 

Packing them in at IMTS-88 Nov p109 
Cimilinc inc Robot systems are 
investigated by Ohio State with Cimlinc, 
GMF Robotics (T) Jan p33 

Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 

What electronics are doing for welding. 
C.D. Emerson (SR) Mar p66 

Helping robots understand. Merja H.K. 
Lehtir.en Vay p62 

CIM witheut CAM. Merja Lehtinen Nov 
ps2 

Cimpoint Autofact: more CAD/CAM than 


Cimtelligence Corp 
CAM than CIM. F. Mason, G. Schaffer Jan 


p57 

Cincinnati Milacron New Milacron presi- 
dent and COO (T) Jan p43 

Measure the process, not the part Jan p64 
Machine-toolbriets (T) Feb p33 

DNC helps with integration. G. Schaffer 
Feb p53 

Heller licenses Molins patent (T) Mar p35 
Andersen opens systems center (T) Apr 
pi9 

‘Focus factories’ figure foremost in reor- 
ganization at Milacron (T) Apr p33 
ee 
New ideas and enhancements for metal- 
Cutting at 25th Westec (T) May p23 

Laser briefs (T) May p29 

Helping robots understand. Merja H.K. 
Lehtinen May p62 

Laser metrology and contact gages (T) 
Jun p25 

Seam trackers aimed at robots (T) Jun 





p27 

MC features 1200-ipm rapid traverse, 
15,000-rpm spindle, and 2-sec tool 
change (NPE) Jun p77 

Douglas Aircraft buys off on $10.5-imillion, 
five-machine FMS from Milacron (T) Jul 


pss 
Quality briefs (T) Jul p61 


p 

IMTS-88: focus on fine-tuning automation 

Jul p118 

High tech for small shops Jul p128 

pra nn te (T) Aug p19 
aris machine-tool show reflects optimisn: 

pees a a Aug 


Speed, repeatability are hallmarks of hori- 
zontal, aimed at aluminum work (MTS) 


Single- type profiler offers 
five axis and 30 hp (MTS) Sep p122 
External grinder can be equipped for one- 
or two-axis ‘ully programmable motion 
(MTS) Sep p41 

Grinder uses Al techniques (MTS) Sep 
p152 
Machine-tool briefs (T) Oct p35 


Packing them in at IMTS-88 Nov p109 
a aan acca 


ee 


Packing themin at IMTS-88 Nov p109 
SA French CAD vendor makes 

US debut (T) Jun p13 

Packing them in at IMTS-88 Nov p109 

Citizen How CNC changed Swiss turning. 

F. Mason Aug p43 

Ciamp Chuck Systems Packing them in 

at IMTS-88 Nov p109 

Ciaymore Tools Packing them in at IMTS- 

88 Nov p109 

Cleveland Machine Controls, Burny Div 

Sensor adjusts cutting-torch height (MTS) 

Sep p198 

Packing them in at IMTS-88 Nov p109 

Cleveland Tapping Machine Co New 

turns in thread cutting. F. Mason Nov 

p137 

Cleveland Twist Drill Hertel buys 

Adamas, shows new drill (T) Jan p29 

How would you make this part. F. Mason 


May p56 
IMTS-88: focus on fine-tuning automation 
dulp118 
> ~ rrstinagerenanimay ties 
New tums in thread cutting. F. Mason Nov 


High energy density of new YAG laser tri- 
pe ig and cating speeds (UTS) Sap 
p 

Laser briefs (T) Oct p23 

Packing them in at IMTS-88 Nov p109 
Cold Formed Product Div, 
Products Forming briefs (T) Jan p31 
Colding International 


more CAD/CAM than CIM. F. Mason, G. 

Schaffer Jan p57 

Coigar Focus on speciais at Italian show 

(T) Dec p13 
Insulated Wire Co is OSHA due 

for overhaul?. Merja H.K. Lehtinen Jun 


ee 
Div, GTE 


Compan Pasting tamin at RATS-08 Nov 


p109 

Compiegne Science Industrie FEM 
analysis on Unix systems (NPE) Feb p92 
Compucor Concepts to enhance automa- 
tion Mar p64 


Computer Graphics Technology 
ing them in at IMTS-88 Nov p109 

Computer Corp Teach yourself 
Al? New book: why not? (T) Sep p15 
Aided 


Computer. 

national Inc CAM-! to release interface 
standard (T) May p21 

CAMN-I's expert system project (T) Dec 


Pack- 


1 





pid 

First, find the real costs Dec p57 
Computervision Autofact: more CAD/ 
CAM than CIM. F. Mason, G. Schaffer Jan 


p57 

DNC helps with integration. G. Schaffer 
Feb p53 

From concept to manufacturing (T) May 
pat 

CIM without CAM. Merja Lehtinen Nov 


p 
Concord Communications Inc Vendors 
demonstrate MAP 3.0 products at Enter- 


eywell (T) Jun p13 

Consortium for Supplying 
Applications Helping smailer manutac- 
turers compete is aim of new program in 
Pennsylvania (T) Sep p25 

Contract Applications inc Urethanes re- 
duce floor-recoating costs (MTS) Sep 


p250 

Contract Manufacturers Assn Foreign 
firms vie for contracts (T) Oct p37 

Control Data Leading computer, commu- 
nications vendors voice support for OSI, 
ENE'88i(T) Jun p13 

Computer-based skills-training program 
now includes literacy training (T) Jun p37 
Control Engineering FMS automates F- 
16 production. P.P. Bose Apr p43 

Control Gaging Inc Mobile QA station 
measures shafts (NPE) Aug p83 

Control Laser Packing them in at IMTS- 
88 Nov p109 

Control Systems Inti A-B, DEC integrate 
industrial MIS (T) Nov p53 

Coopers & Lybrand Coopers & Lybrand 
sets center (T) Jul p75 

Copper Development Assn Materials 
briefs (T) Apr p29 

Coral Software Teach yourself Al? New 
book: why not? (T) Sep p15 

Corporation for Open Systems Enter- 
prise Networking Event ‘88 endorsed by 
18 worldwide associations (T) Jan p25 
World MAP group goes TOP (T) Feb p17 
Leading computer, communications ven- 
dors voice support for OSI, ENE’88i (T) 
Jun p13 

Corroless inti Finishing briefs (T) Mar 


p33 

Cosa Corp Vertical works on four parts 
(MTS) Sep p80 

Cosa/Sakazaki CNC engraving unit 
weighs only 925 Ib (MTS) Sep p121 


ting. F. Mason Nov p137 

Coyne Cylinder System promotes natu- 
tal-gas use (T) May p31 

Cranfield Univ Camshaft grinding goes 
high-tech. P.P. Bose (F) Oct 

Crankshaft Machine Co Turn-broaching 
gets a foothold in auto Jan p60 

Crisp Automation div, Joy Technoio- 
se A-B, DEC integrate industrial MIS (T) 





Crosby Co interface any gage to your com- 
puter (T) Jun p25 

Cross & Trecker Corp Heller licenses Mo- 
lins patent (T) Mar p35 
Machine-toolbriefs (T) Dec p29 

Cross Co Turn-broaching gets a foothold 
in auto Jan p60 

Piston finisher wins award (T) Aug p15 
Crucible Specialty Metals Materials 
briefs (T) Apr p29 

Steel is tailored to mold plastics (T) Jul 


p65 

Cubold Machine-tosi briefs (T) Sep p25 
Cummins Engine ‘As-forged’ steel con 
tods seem OK (T) Dec p23 

Cushman Industries Inc Tooling briefs 
(T) Apr p17 

IMTS-88: focus on fine-tuning automation 
Julp118 

Three-jaw chuck grips cast A! wheel 
(MTS) Sep p260 

Packing them in at IMTS-88 Nov p109 
Custom Products, Machine Tooi Div 
Packing them in at IMTS-88 Nov p109 
Cutting Too! Manufacturers of America 
Tooling briefs (T) Feb p19 

Cutting-too! institute organizes (T) May 
p41 

Cybermation OFC and PAC in one ma- 
chine (1) Jui p67 

Cybo Systmes AWS Show exhibitors un- 
veil better arc-welding robots (T) Jun p27 
Cyclomatic industries inc Torch 
changer and more inverters (T) Jun p29 
Power inverter for cutting, welding (NPE) 


12 


Nov p202 


D 
DCD Co IMTS-88: focus on fine-tuning 
automation Jul p118 
Software designed for job shop (MTS) 
Sep p186 
DEA Inc Attendance at the annual Qual- 
ity Expo Time continues to grow, to almost 
23,000 (T) Jun p23 
Packing them in at IMTS-88 Nov p109 
Daedel Systems Packing them in at 
IMTS-88 Nov p109 
Daewoo Puma Packing them in at IMTS- 
88 Nov p109 
Dainichi 12-tool mill-turn center intro- 
duced (MTS) Sep p90 
Daisho Denshi Better plating for PCBs. 
J.A. Vaccari Feb p65 
Daishowa Seiki Japan show: fewer cells, 
faster speed. J. Jablonowski Dec p50 
Daito Packing them in at IMTS-88 Nov 
p109 
Daito Seiki Co Ltd Machine checks cuts 
continuously (MTS) Sep p161 
Dake Forming briefs (T) Jan p31 
Dainey Gears Silvermines buys National 
Broach (T) Sep p23 
Danty Die Set Forming briefs (T) Feb p21 
Forming briefs (T) Jun p21 
Dapra Packing them in at IMTS-88 Nov 
p109 
Darex Corp End-mill sharpener offers 
ease of use (NPE) Jul p165 
End-mill sharpener offers ease of use 
(NPE) Oct p88 
Data General Corp Leading computer, 
communications vendors voice support 
for OSI, ENE'88i (T) Jun p13 
Networking alliances Mark AMS (T) Jun 


pis 
Data General offers 50-MIPS mini (T) Nov 


p53 
Inspection yields quality blisk tooling. 
John Reynolds Nov p147 
Datacut Inc Faster, easier NC part pro- 
gramming ts goal of programming system 
(MTS) Sep p181 
Datapro Research Corp CiM implemen- 
tation requires greater attention to human 
resource issues (T) Feb p17 
Dataquest Inc Robotizing trends toward 
smaller users (T) Jan p35 
Davidson Instrument Panel/Textron 
Water jet cuts instrument panels. F. Ma- 
son Jul p126 
Davis Tool Co, div Giddings & Lewis 
IMTS-88: focus on fine-tuning automation 
Julp118 
Grinder sharpens 500 drilis/hr (MTS) Sep 
pi44 
po pred gga tools are packaged 
(MTS) Sep p217 

DeBeers Industrial Diamond Div Honing 
with CBN. P.P. Bose Jan p66 
DeVilbiss Finishing briefs (T) Feb p25 
Helping robots understand. Merja H.K. 
Lehtinen May p62 
DeVlieg Machine Co Machine-tool briefs 
(T) Mar p45 
FMS automates F-16 production. P.P. 


Bose 

Cutting briefs (T) Jul p57 

IMTS-88: focus on fine-tuning automation 
Julp118 

Boring machine rotates part or tool (MTS) 


Sep p94 
Merger combines DeVlieg, Sundstrand 
(T) Oct 


p33 
DeVlieg Machine Co, Microbore Tooling 
System Div IMTS-88: focus on fine-tun- 
ing automation Jul p118 


Dean, Smith & Grace Ltd At Britain's up- 
beat MACH show, aiming toward exports 
to America (T) Jun p33 

Deckel Metav emphasis: flexibility (T) Sep 
p21 


Focus on specials at Italian show (T) Dec 
p13 

Deckel Products Group Mill has horizon- 
tal, vertical spindles (MTS) Sep p122 
EDMs on display accept up to 1100 Ib 
(MTS) Sep p132 

Deere & Co Ent Networking Event 
‘88 endorsed by 18 worldwide associa- 
tions (T) Jan p25 

Deere Tech Services More-versatile soft- 
ware for nesting and fabricating sheet- 
metal parts (T) Jun p19 
Defense Systems & Electronics Group, 
Texas ints AMRF spawns planning sys- 
tem (T) Mar p27 

Degussa Robotics briefs (T) Jan p35 


Delaware Valley IRC Helping smaller 
manufacturers compete is aim of new pro- 
gram in Pennsylvania(T) Sep p25 

Deneb Robotics Inc Helping robots un- 
derstand. Merja H.K. Lehtinen May p62 
Dept of Energy Beam transmitted 
through glass will drill inside sealed ves- 
sel (T) Sep p13 

Detroit Broach Machine Tool Co Turn- 
broaching gets a foothold in auto Jan p60 
Detroit Diesel Corp Less out-sourcing in 
store for GM? {(T) Nov p73 

Detroit Edge Tool co Tooling briefs (T) 


Apr p17 

Detroit Tool Industries New turns in 
thread cutting. F. Mason Nov p137 

Die Div, Technifab Forming briefs (T) 
Feb p21 

Dieffenbacher USA Cold-flow process to 
be exhibited (MTS) Sep p168 

Diffracto Ltd Surface flaws such as wavi- 
ness, ripples, and dents magnified by new 
device (T) Jul p61 

Digital Electronic Automation Inc ‘Fo- 
cus factories’ figure foremost in reorgani- 
zation at Milacron (T) Apr p33 

CMM repeats to 0.0002 in. (NPE) May p86 
Gantry CMM measures 110 x 72 x 38 in., 
offers volumetric accuracy to 0.001,54 in. 
(MTS) Sep p230 

Coordinate measuring machines in tur- 
bine-blade inspection (T) Oct p23 

Digital Equipment Corp Autofact: more 
CAD/CAM than CIM. F. Mason, G. Schaf- 
fer Jan p57 

New workstation manipulates accurate 
complex 3D objects instantaneously (T) 
Mar p27 

Four generations of FMS. Peter Heywood 
Mar p62 

FMS automates F-16 production. P.P. 
Bose Apr p43 

The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
May p68 

Computer provides multiprocessing 
(NPE) May p90 

Leading computer, communications ven- 
dors voice support for OSI, ENE'88i (T) 
Jun p13 

Paperless factory at Honeywell (T) Jun 


pl 

Los Alamos, IBM test supercomputer (T) 
Jul p57 

Simulation models factory floors. P.P. 
Bose Aug p49 

Automated sheetmetal-fabrication line 
served by 96-bay AS/RS at Kodak (T) Oct 
pi7 

Coordinate measuring machites in tur- 
bine-biade inspection (T) Oct p23 

A-B, DEC integrate industrial MIS (T) Nov 
p53 


Packing them in at IMTS-88 Nov p109 
Digitechinc Voice recognition passes ma- 
jor test (T) Apr p21 

Dijet Whatever happened to the chisel 
edge?. F. Mason Feb p49 

DoAll Co Four-axis bandsaw cuts many 
shapes (T) Jun p19 

IMTS-88: focus on fine-tuning automation 
Jul p118 

NC, work handling on DoAll saws (MTS) 
Sep p162 

Packing them in at IMTS-88 Nov p109 
End mills resist heat in cutting (NPE) Nov 
p197 

Doe Run Co Is OSHA due for overhaul?. 
Merja H.K. Lehtinen Jun p48 

Douglas Aircraft Co Douglas Aircraft 
buys off on $10.5-million, five-machine 
FMS from Milacron (T) Jul p55 

Coolant switch improves finish (T) Jul p55 
Simulation models factory floors. P.P. 
Bose Aug p49 

Dow Chemical Some plastics can with- 
stand E-coat (T) Apr p25 


J. 





vantages over diecasting (T) Jul p59 

A beter way to plate plastics (F) Oct p64 
Dravo Automation Sciences Proposed 
firm would up- 
grade operations at small shops (T) Jul 
p73 

Dril! Mate New turns in thread cutting. F. 
Mason Nov p137 

Drillunit Lightweight drill units perform 
robotic work (MTS) Sep p116 

DuPont om _ can withstand E- 
coat (T) Apr 

pre Gases for pendant design (T) 
Aug p19 

CIM without CAM. Merja Lehtinen Nov 





Pp 

Packing them in at IMTS-88 Nov p109 
DuPont, Automotive Products Div 
Chrysler to vendors: join our prove-out (T) 
Dec p21 


Dunham Tool Co Pneumatic system 
loads 10-30 pcs/min (MTS) Sep p94 
Dural Aluminum Composites A! com- 
posites to contend, too (T) Nov p63 

Dyna Mechtronics Concepts to enhance 
automation Mar p64 

DynaPath Systems inc CNC facilitates 
punching, nibbling (NPE) Feb p88 

PC software emulates CNC (NPE) Mar 
p100 

Milling control offers trig functions (NPE) 
Jun p84 

IMTS-88: focus on fine-tuning automation 
Julp118 

Knee mill has 11- x 58-in. table (MTS) Sep 
pi26 

Enhancements for Dynapath CNC (MTS) 


Sep p209 

Machine control handies varied tasks 
(NPE) Oct pss 

Dyson & Sons Bolts traceable to their ori- 
gin (T) Nov p59 


E 
EDM Technology Inc Tiny holes EDMed 
by table-top unit (T) May p27 
EG-Saws Corp Screw-siotting and jewel- 
ers saws (MTS) Sep p222 
EM New turns in thread cutting. F. Mason 
Nov p137 
EM-Tuff Newturns in thread cutting. F. Ma- 
son Nov p137 
EMI-MEC Ltd Lathes feature fou: slides 
and turret (MTS) Sep p100 
EPB Inc IMTS-88: focus on fine-tuning 
automation Jul p118 
Tool holders seat by flange OD (MTS) 


Contruction 
(T) Jun p29 
Eagle industwies Finishing briefs (T) Feb 


Easco-Sparcatron 50-A EDM has 24- x 
10-in. table (NPE) Jun p78 

Eastman Kodak Co ITI to help in confor- 
mance testing (T) Aug p13 

Eastman Kodak's Apparatus Div Auto- 
mated sheetmetal-fabrication line served 
by 96-bay AS/RS at Kodak (T) Oct p17 
Eaton-Kenway Automating PCB produc- 


tion (F) Oct p57 
Eaton-Leonard Packing them in at IMTS- 
88 Nov p109 


Ebasco Services 30-MW energy via su- 
perconductors (T) Feb p23 

Ebtec Laser briefs (T) Jun p29 

Eclipee Industrial Products Inc Tooling 
briefs (T) Feb p19 

Edgecomb Metals Forming briefs (T) Jan 
p31 

Edimax Transor Div of Electrotooie Fil- 
ter system aids wire EDM (MTS) Sep 
p131 

Edieon Welding institute Robotic-weld- 
ing systems are inve-:tigated by Ohio 
State with Cimlinc, GMF Robotics (T) Jan 


p33 

What electronics are doing for welding. 
C.D. Emerson (SR) Mar p66 

Prepainting with conductive pigment im- 
proves spot-welding galvanized steel (T) 
Apr 


p23 
Welding briets (T) Jul p67 


Welding briefs (T) Oct p27 
Welding briets (T) Nov p59 
Elcam Inc Package debugs NC tapes 
(NPE) Aug p86 
Eldorado Gundrilling machine for short 
runs (MTS) Sep p116 
Electro-Arc Mfg Co IMTS-88: focus on 
fine-tuning automation Jul p118 
IMTS-88: focus on fine-tuning automation 
Julp118 

Data Systems Corp Network- 
ing alliances Mark AMS (T) Jun p15 
Electronic Measuring Devices Inc 
More-accurate probes on the way for co- 
ordinate measuring machines (T) Feb p25 

Packaging Corp Automating 

PCB production (F) Oct p57 
Ellison Machinery Naw ideas and en- 
hancements for metalcutting at 25th 
Westec (T) May p23 
Tooling briefs (T) Jun p19 
Elox, div Colt Industries Inc Tooling 
briefs (T) Apr p17 
Eltee Pulsitron Ram EDM features 14-x 





22-in. tank (MTS) Sep p134 
Emco Maier Corp IMTS-88: focus on fine- 
tuning automation Jul p118 
Gantry loader to serve 30-hp lathe (MTS) 


Emco Mig Company adds to saws and 

brakes (MTS) Sep p170 

Emeidingen Corp Unit finishes two sides 

of parts (MTS) Sep p250 

Packing them in at IMTS-88 Nov p109 
Abrasive 


Empire Equipment Corp 

IMTS-88: focus on fine-tuning automation 

Julp118 

Finish/peen turbine blades (MTS) Sep 

p241 

Empire Abrasives Equipment Corp 

Packing them in at IMTS-88 Nov p109 
Software CIM without CAM. 

Merja Lehtinen Nov p152 

Emuge New turns in thread cutting. F. Ma- 

son Nov p137 

Encode Inc IMTS-88: focus on fine-tun- 

ing automation Jul p118 

New thread rollers to be featured (MTS) 

Sep p174 

Packing them in at IMTS-88 Nov p109 

End Rust USA Finishing briefs (T) Mar 


Engineering 

ite coatings promise high-temperature 
wear resistance (T) Mar p33 

Engis Corp Diamond Tool Div Honing 
with CBN. P.P. Bose Jan p66 


ing for welding. C.D. Emerson (SR) Mar 


p6s 
Environmental & Energy Systems High- 
speed impeller milling May p53 
Ernaud-Toyoda The East Bioc’s push for 
CIM: some home-grown, but much im- 
ported. Roon Lewald May p68 
Erowa Technology Inc Machine-tool 
briefs (T) May p39 
Electrode-clamping system introduced 
— Sep p220 

Esab North America Tooling briefs (T) 
Feb p19 
Essex R&D Tooling briefs (T) Feb p19 
Estarta Y Ecennaro SA IMTS-88: focus 
on fine-tuning automation Jul p118 
Ets Pierre Roche SA Laser metrology 
and contact gages (T) Jun p25 
Evans & Sutherland New workstation ma- 
nipulates accurate complex 3D objects in- 
stantaneously (T) Mar p27 
SIGGRAPH ‘88 to spotlight computer 
yay anagem 
Evergreen Engineering Associates 
Whatever happened to the chisel edge?. 
F. Mason Feb p49 
IMTS-88: focus on fine-tuning automation 
Julp118 
Everlasting Valve Div CIM without CAM. 
Merja Lehtinen Nov p152 
Ewag Corp Grinder features six-axis 
range (NPE) Dec p86 
Ex-Cell-O An adaptable V6-engine line. 
C.D. Emerson Feb p56 
Water jet cuts instrument panels. F. Ma- 
son Jul p126 
Packing them in at IMTS-88 Nov p109 
Ex-Cell-O Corp of Canada Ltd Ex-Cell- 
O milling-machineline sold (T) Jul p73 
ExCell-O Corp Expert sys- 
tems for maintenance. P.P. Bose Jun p52 
Exeter Machine Products How CNC 
changed Swiss turning. F. Mason Aug p43 
ExperTelligence Teach yourself Al? New 
book: why not? (T) Sep p15 
Extrude Hone Corp New gripper 
detects capacitance (T) Aug p19 
Packing them in at IMTS-88 Nov p109 
Extrude Hone Corp, SurfeX Div Abra- 
sive -flow machining in action (MTS) Sep 
p242 


F 

FAG Industrial Products Div Cutting 
briefs (T) Jul p57 

FAI Subcontractors (T) Apr p19 

FRG’s Trumpf & Co The East Bloc's 
push for CIM: some home-grown, but 
much imported. Roon Lewald May p68 
Fabmet, div Mitsubishi Metals Tooling 
briefs (T) Febp19 

Fabricated Metal Products Forming 
briefs (T) Jan p31 

Fabricating & Production Machinery Inc 
New outlets (T) Jun p31 


Fabricators & Manufacturers Asen AIM 

Tech affiliates with fabricators (1) Jul p75 

Fagor Automation Punching, shear- 
(MTS) Sep p167 


Ing, machines 

CNC offers digitizing (MTS) Sep p202 
Packing them in at IMTS-88 Nov p109 
Fairchild Clipper Autofact: more CAD/ 
CAM than CIM. F. Mason, G. Schaffer Jan 


p57 

Fanuc Helping robots understand. Merja 
H.K. Lehtinen May p62 

Jig borer handles 2700-ib workpiuces 
=o Jun 1p83_ 


tansidhash of uuenaedeaaetes hee 





p25 

Knee mill has 11- x 58-in. table (MTS) Sep 
pi26 

CNC thread grinder has 20-in. wheel dia 
(MTS) Sep p143 

Creep-feed unit supports 1700 ib (MTS) 
Sep p148 

Fanuc Lid Fanuc, GM extend charter for 
GMF (T) Aug p19 

Federal Products Corp Estimate costs at 
an early stage. Geoffrey Boothroyd Aug 
p54 


Cantilever-style CMM is direct computer 
controlled, with three motorized axes 


Feintoo!l Take part drawings to fine- 
blanker (MTS) Sep 9172 
Pome ware at Here ae 


Sciaky Keyhole plasma for tur- 

onal welding (T) Mar p33 
What electronics are doing for welding. 
C.D. Emerson (SR) Mar p66 
New laser, plasma cutting sysiems (T) 
Jun p29 
Cutting system fed from off-line CAD 
) Sepp110 

utomaker boosts welding capacity (T) 


~ 

Weiding briefs (T) Oct p27 

Packing them in at IMTS-88 Nov p109 
Ferrari Focus on specials at ltalian show 
(T) Decp13 

Fette Tool Systems Inc More-efficient 
toughing end milis (T) Jun p17 
IMTS-88: focus on fine-tuning automation 
Julp118 

Propietary tapping standard launched (T) 


Sep p11 

Five combine to set new inter- 
national CNC tapping standard (MTS) 
Sep p211 

Packing them in at IMTS-88 Nov p109 
Fiat An adaptable V6-engine line. C.D. 
Emerson Feb p56 

Fidia Co IMTS-88: focus on fine-tuning 
automation Jul p118 

Packing them in at IMTS-88 Nov p109 
Fine Particle Technology Take a new 
look at metal injection molding. J.A. Vac- 
cari Dec 

Finish Co Inc Still recycles spent cool- 
ants (NPE) Nov p204 

Finish Engineering Finishing briefs (T) 
May p33 

Finishing Equipment inc Two-d'p de- 
greaser for small parts (MTS) Sep p251 
Packing them in at IMTS-88 Nov p109 
Fink! & Sons Forming briefs (T) Feb p21 
Finzer and Nilson Packing them in at 
IMTS-88 Nov p109 

— AG Raycon sold to Fischer (T) 


p35 
Fischer-Bohie Machine Tool Corp 
IMTS-88: focus on fine-tuning automation 
Julpii8 
= module integrates into FMS (MTS) 


pm al work handling, gaging, and 

other automation functions in turning cell 

(MTS) Sep p94 

Straight- or spiral-flute milling (MTS) Sep 
26 


pl 
Unit grinds ID, OD and face (MTS) Sep 
154 


Piston-stuffing robot bolts up rod cap 
(MTS) Sep p256 
Fishercast Div, Fisher Gauge Forming 


Specialties New 
turns in thread cutting. F. Mason Nov 
p137 
Flexible Fixturing Systems Inc IMTS- 
88: focus on fine-tuning automation Jul 
pli8 
Modular fixtures hold most parts (MTS) 
Sep p259 


Mar p37 

‘Focus factories’ figure foremost in reor- 
ganization at Milacron (T) Apr p33 
Process parameters vs-electrode life in 
a 


Automated high-pressure-water system 
cleans, deburrs, deflashes auto parts (T) 


research. J. 


Fortuna-Werke Meschinenfabrik Cam- 
shaft grinding goes high-tech. P.P. Bose 
(F) Oct 


Foseco Morval Forming briefs (T) Oct 
pis 

Foseco Pic Forming briefs (T) Oct p19 
Foster & Westerheide New outlets (T) 


Julp118- 
Vertical measuring system works in 2D 
(NPE) Nov p207 
Franz inc Teach yourself Al? New book: 
be gn a 

French Systems inc Tooling briefs (T) 
Feb pia 
Fresatrici Giannotti Focus on specials at 
prc nae 

Heckert Combine The East Bloc’s 

push for CIM: some home-grown, but 


Roon Lewald 
Peter Weenoe Packing them in at IMTS-88 


jacturing-cell con- 
trol estimated at $916-million by 1991 (T) 
Jun p15 


emeuamnenes victascts 


G&W Machine Co Inc Ti 

15-hp horizontal boasts 12,000 rpm, 4- 
sec ATC (MTS) Sep p74 

Four-axis lathe has 1.75-in.-bar capacity 
(MTS) Sep p94 

G-Tec System promotes natural-gas use 


(T) May p31 

GAR Div The many 
[~~ 17a cammamemmennabaaed 
jun p61 

GE Calm: Autofact: more CAD/CAM than 
CIM. F. Mason, G. Schaffer Jan p57 

GE Fanuc Vertical-spindie machining cen- 
ter has new control for fast program exe- 
cution (NPE) Mar p98 

MC offers up to 10,000 rpm (NPE) May 


pee 

Computer-based skills-training program 
now includes literacy training (T) Jun p37 
Three- or four-axis mills offer 4000 mm for 
horizontal and vertical spindles (MTS) 
Sep p124 

Cyindrical offers 32-bit CNC (MTS) Sep 


144 
ame grinder is sized for efficiency 
(MTS) Sep p154 


Packing them in at IMTS-88 Nov p109 


Control software simplifies grinding (NPE) 
Nov p195 
GE Fanuc 


GE Fanuc is Bullish on MAP (T) Mar p27 
MAP 3.0-compatible products are un- 
ee ee 

CNC offers art 


Sep p208 
Packing them in ai IMTS-88 Nov p109 
GE Fanuc Automation North America 
ime PLC provides up to 2048 I/O points 
oa rag co 
Vendors demonstrate MAP 3.0 products 
ere 
pi 





FMS automates F-16 production. P.P. 
Bose Apr p43 

Helping robots understand. Merja H.K. 
Lehtinen 


pt 
Fanuc, GM extend charter for GMF (T) 
pe 





optimism 
in comeback of French industry (T) Aug 


GMI Engineering & insti- 
tute Coliar the fumes of coated metais (T) 


valve seats in engine heads (1) Jul p65 
GTE Valenite Corp End mill features 
three-tooth 


Galimeyer & Livingston Co 6- x 18-in. 
feed grinder is back (MTS) Sep p150 
Pi shearing, bending 


SPF comes to aluminum. J.A. Vaccari Jan 
p71 

Product-definition system automated 
parts manufacturing for F-16 aircrft (T) Apr 
p17 

FMS automates F-16 production. P.P. 
Bose Apr p43 








Firms to share materials progress (T) Jul 





pé6s 

FBIi ig lam f, i Pen- 
tagon procurement practices (T) Aug p27 
General Electric Co Honing with CBN. 
P.P. Bose Jan p66 

Heller licenses Molins patent (T) Mar p35 
Big payback n repair work (7) Apr p21 


plastic fenders on ‘89 cars (T) Oct p29 
General Electric Lighting Two-beams 
from one laser join — wires 
symmetrically (T) Oct p2 

General Metal ieaeee Forming briefs 


Tampa 
G iMotoreCorpE AE _ 


ing Event ‘88 endorsed by 18 worldwide 

associations (T) Jan p25 

Turn-broaching gets a foothold in auto 

Jan p60 

Materials briefs (T) Feb p23 

An adaptable V6-engine line. C.D. Emer- 

son Feb p56 

GM pliant slashes die-change time (T) Mar 
1 








p3 

Heller licenses Molins patent (T) Mar p35 
McDonnell Douglas enters Unix arena, 
while Tandem strengthens offerings (T) 
Apr pio 

Another automaker turns to Zn-Al (T) Apr 


p29 

Helping robots understand. Merja H.K. 

Lehtinen May p62 

Univ of Mich, GM develop scheduler (T) 

Jul p59 

Fanuc, GM extend charter for GMF (T) 
19 


Paris machine-tool show reflects optimism 
in comeback of French industry (7) Aug 


p25 

Simulation models factory floors. P.P. 
Bose Aug p49 

Automakers seek approval for joint re- 
search into plastic structurals (T) Oct p19 
Arc-spraying system restores aluminumto 
aluminized-stee!welds (T) Oct p27 

Less out-sourcing in store for GM? (T) 
Nov p73 

General Motors Corp, Central Foundry 
Div Forming briefs (T) Jan p31 

General Motors Corp, Saginaw Div 
Press learns to straighten shafts. J.A. Vac- 
cari Nov p145 

General Motors Research Laboratories 
Abiating plastics for bonded joints (T) Nov 
p61 

General Motors Tech Center What's 
new in metalworking research. J. Jab- 
lonowski Jul p113 

General Motors of Canada Ltd Autoplex 
Surface flaws such as waviness, ripples, 
and denis magnitied by new device (T) Jul 
p61 

General Numeric Corp Spindles, con- 
trols for fast machining. Joe Boone, C.D. 
Emerson Jan p74 

Designed to mill long, narrow parts (MTS) 
Sep p122 

Three- or four-axis mills offer 4000 mpm for 
horizontal and vertical spindles (MTS) 
Sep p124 

Program punch press on a Macintosh 
(MTS) Sep p185 
Geo-Centers Surfacing, sealing and mark- 
ing (T) Dec p19 

Geomet Systems Package enhances 
CMM measurements (NPE) Feb p90 
Georgia Power Co Weiding briefs (T) Jun 
p2o 


Gerber S oy 
speed impeller milling May p53 
German Machine Too! Builders’ Assn 
Among European machine-tool shows, 
German Metav emerges as a mini-EMO 
(T) Sep p21 

Giacomo & Figli Focus on specials at Ital- 
ian show (T} Dec p13 

Gibbs & Associates Concepts to en- 
hance automation Mar p64 

Giddings & Lewis Concepts to enhance 
automation Mar p64 

Machine-tool briefs (T) Apr p35 

Tooling briefs (T) Jun p19 

Facing head on MC does multiple tasks 
(NPE) Jun p78 

Giddings & Lewis Electronics Co What 
electronics are doing for welding. C.D. 
Emerson (SR) Mar p66 

PLC offers motion control (NPE) Mar p100 
Now, NC for bevel gears, too. J. Jablonow- 
ski Novp149 

Gildemeister Packing them in at IMTS- 
88 Novp109 


Bacienad 





High- 


4 


Gillette Estimate costs at an early stage. 
Geoffrey Boothroyd Aug 

Giiman Engineering & Mfg Co Giiman to 
supply assembly systems (T) Apr p19 
Gilman wins $6.5-million contract (T) May 


p23 

Gilmore Steel Corp Decision given on 
dumping, VRAs (T) Jan p41 

Gioria SpA Grinders support 5500-Iib 
parts (NPE) Feb p83 

Gleason Corp At NMTBA, another export 
push (T) Dec p27 

Gleason oD te lang a broader build- 
ers’ group (T) M 

Machine-tool briefs 4 Jul p73 

Six-axis spiral-bevel-gear-generating ma- 
chine produces all tooth geometries 
through CNC (MTS) Sep p139 

Now, NC for bevel gears, too. J. Jablonow- 
ski Novp149 

Packing them in at IMTS-88 Nov p109 
Gold Hill Computers Teach yourself Al? 
New book: why not? (T) Sep p15 
Goldman Financial Group Machine-tool 
briefs (T) Sep p25 

Goldman sweeps up ‘Precision Valley’ (T) 
Oct p35 

Gormac Products Inc How would you 
make this part. F. Mason May p56 

Goss & DeLeeuw Machine-tool briefs (T) 
May p39 : 
Focus on specials at Italian show (T) Dec 
p13 

Gould Inc's Industrial Automation Sys- 
tems PLC offers 2048 I/Os (NPE) Mar 
p100 

Gould Modicon Computer-based skilis- 
training program now includes literacy 
training (T) Jun p37 

Grace & Co, Dewey & Aimy Chemical 
Div Coolant switch improves finish (T) Jul 


p55 

Graebener Press Systems Forming 
briefs (T) Jun p21 

Graziano Co IMTS-88: focus on fine-tun- 
ing automation Jul p118 

Greenard Press & Machine Co Inc 
IMTS-88: focus on fine-tuning automation 
Julp118 

Packing them in at IMTS-88 Nov p109 
C-frame presses offer 6-20 tons (NPE) 
Nov p200 

Greenerd Press & Machine Co Inc New 
press line provides 65-600 tons (MTS) 
Sep p168 

Greenfield Industries Inc End mills avail- 
able in 1/8- to 2-in. diameters (NPE) Jul 


p178 
New turns in thread cutting. F. Mason Nov 
p137 
Greenfield Tap & Die Tips on tapping 
tough materials (T) Dec p15 
Grieve Corp Electric ell heat up to 
2000F (NPE) Nov p201 

Machines Unit of Litton Indus- 
trial Camshaft grinding goes high-tech. 
P.P. Bose (F) Oct p60 
Grinding Technology Inc New outlets 


Packing them in at IMTS-88 Nov p109 
Grotnes Metal Forming Systems Form- 
ing briefs (T) Jan p31 
Ground Systems Div of FMC Dual- 
strand filler metals may be best for joining 
thick aluminumsections (T) Oct p25 
Grumman Aircraft Systems Materials 
briefs (T) Feb p23 
Guhring More-efficient roughing end mills 
(T) Jun p17 
Gurutzpe North America Large slant- 
bed lathe takes 4409 Ib (MTS) Sep p98 

H 


Haas Automation Inc IMTS-88: focus on 
fine-tuning automation Jul p118 

Indexer simplifies work-holding tasks 
(MTS) Sep p263 

Haden Management Finishing briefs (T) 


Mar p33 

Haden Schweitzer Finishing briefs (T) 
Feb p25 

Hahn & Kolb Packing them in at IMTS-88 
Nov p109 

Hamar Laser lastruments Inc Laser unit 
measures height (NPE) Oct p95 

Packing them in at IMTS-88 Nov p109 
Hammond Machinery Inc Machine-too! 
briefs (T) May p39. 

Hangzhou Machine Tool 6- = 18-in. feed 
grinder is back (MTS) Sep p150 

Hansvedt EDMf 
ware (MTS) Sep p131 

Packing them in at IMTS-88 Nov p109 
Hardinge Bros Inc Measure the process, 


menu-dra 





not the part Jan p64 
to enhance automation Mar p64 
Lathe features 10-station turret (NPE) Mar 


p94 
Lathes, grinders, EDM machines (T) May 


p2s 
Systern for off-line programming (NPE) Jul 
p182 
Harper Surface Finishing Systems 
Hand-emulating robot finishes parts 
(MTS) Sep p254 

Harrison & Sons Ltd Lathe features 11- 
in. swing (NPE) Jul p171 
Harrison Industrial 


briefs (T) Jan p31 

Hauni-Biohm-Schaudt Inc Grinder 

speeds to 50 passes/min (MTS) Sep p143 

Camshaft grinding goes high-tech. P.P. 

Bose (F) Oct p60 

Hause Machines Inc New outlets (T) Jun 

p3i 

Haworth Inc Finishing briefs (T) Feb p25 

Hayes Take a new look at metal injection 

molding. J.A. Vaccari Dec p45 

Haynes Inti Titanium benefits bike 

frames, too (T} Apr p29 

Take a new look at metal injection moid- 

ing. J.A. VaccariDec p45 

Hegenscheidt Turn-broaching gets a foot- 

hold in auto Jan p60 

Heidenhain Corp Three- or four-axis 

mills offer 4000 rpm for horizontal and ver- 

tical spindles (MTS) Sep p124 

Contouring contro! is modular (MTS) Sep 

p197 

High-speed milling to close tolerances. F. 

Mason (F) Oct 

Packing them in at IMTS-88 Nov p109 

Four-axis CNC is modular (NPE) Dec p90 

Heim Corp Press provides up to 600 tons 

(NPE) Jan p92 

150-ton press brake offers diagnostics 

(NPE) Jul p173 

Press performs at 600 strokes per min 

(NPE) Dec p86 

Heller Turn-broaching gets a foothold in 

auto Jan p60 

et ttalian show (T) Dec 

p13 

Henderson Bros Co Baird buys Hender- 

son (T) Jan p45 

Hermes Machine Tool Tool-blade sys- 

tem on Safop roll lathe (T) Nov p55 

Herr-Voss Forming briefs (T) Jan p31 

Forming briefs (T) Feb p21 

Hertel AG Hertel buys Adamas, shows 

new drill (T) Jan p29 

Turn-broaching gets a foothold in auto 
jan p60 


Whatever happened to the chisel edge?. 

F. Mason Feb p49 

Hertel Cutting Technologies Inc Hertel 

buys Adamas, shows new drill (T) Jan p29 

Whatever happened to the chisel edge?. 

F. Mason Feb p49 

Improvements in whisker-reinforced ce- 

tamic cutting tools (T) Oct p15 

Hess Engineering Inc Machine straight- 

ens parts automatically (NPE) Dec p87 

Heuristics Inc A-B, DEC integrate indus- 

trial MIS (T) Nov p53 

Hewlett-Packard Autofact: more CAD/ 

CAM than CIM. F. Mason, G. Schaffer Jan 
7 


Forming 


ps 

Measure the process, not the part Jan p64 
Concepts to enhance automation Mar p64 
Andersen opens systems center (T) Apr 
p19 

McDonnell Gouglas enters Unix arena, 
while Tandem strengthens offerings (T) 
Aprpi9 

Leading computer, communications ven- 
dors voice support for OSI, ENE'88i (T) 
Jun p13 

Networking alliances Mark AMS (T) Jun 
pis 


MAP 3.0-compatible products are un- 

veiled at ENE ‘88 (T) Aug p1 

Automated sheetmetal-fabrication line 

served by 96-bay AS/RS at Kodak (T) Oct 
17 


p 
High-speed milling to close tolerances. F. 
Mason (F) Oct p65 

Packing them in at IMTS-88 Nov p109 
Hilco Technologies Networking alliances 
Mark AMS (T) Junp15 

Hirschmann Corp Automatic lathe has 5/ 
8-in. capacity (NPE) Jan p91 

Concepts to enhance automation Mar p64 
Lathe features 4 3/4-in. swing (NPE) Mar 


p100 
Automatic lathe offers six axes (NPE) May 
psi 


How CNC changed Swiss turing. F. Ma- 
son Aug p43 
Hitachi America Lid Plant news (T) Feb 


p35 

Concepts to enhance automation Mar p64 
Packing them in at IMTS-88 Nov p109 
Hitachi Ltd Drive interchanges spindle 
units (T) Nov p55 

Hitachi Seiki USA inc Concepts to en- 
hance automation Mar p64 

Lathe Traverses at up to 945 ipm (NPE) 
Mar p94 

Lathes, grinders, EDM machines (T) May 


IMTS-88: focus on fine-tuning automation 
Julp118 

Hitachi Seiki sets Alabama site for manu- 
facturing plant (T) Sep p23 

Machine-tool briefs (T) Sep p25 

Vertical mounts twin-pallet APC (MTS) 
Sep p70 

Mid-size machine offers easy access 
(MTS) Sep p72 

Machining cell is moduiar (MTS) Sep p80 
Fast CNC lathe gets new subspindle 
(MTS) Sep p89 

System provides remote diagnostics 
(MTS) Sep p200 

Packing them in at IMTS-88 Nov p109 
Japan show: fewer cells, faster speed. J. 
Jablonowski Dec p50 

Hitachi Seiko Japan show: fewer cells, 
faster speed. J. Jablonowski Dec p50 
Hobart Bros What electronics are doing 
for welding. C.D. Emerson (SR) Mar p66 
ANS Show exhibitors unveil better arc- 
welding robots (T) Jun p27 

Torch changer and more inverters (T) Jun 


p29 

Weiding briefs (T) Aug p21 

Hodson Corp Tooling briefs (T) Feb p19 
Homestake Mining Is OSHA due for over- 
haul?. Merja H.K. Lehtinen Jun p48 
Homma Machinery Japan show: fewer 
cells, faster speed. J. Jablonowski Dec 


p50 

Hommelwerke Laser metrology and con- 
tact gages (T) Jun p25 

Honda Automakers seek approval for 
joint research into plastic structurals (T) 
Oct p19 

Honeywell Bull inc Leading computer, 
communications vendors voice support 
for OSI, ENE'88i (T) Jun p13 

Vendors demonstrate MAP 3.0 products 
at Enterpries Networking Event (T) Aug 
p13 

Honeywell, Industrial Automation Sys- 
tems Div Control for discrete operations 
woul bridge plant floor and MIS (T) Sep 
pis 

Honeywell, Space & Strategic Avionic= 
Div Paperless factory at Honeywell (T) 
Jun p13 

Honing Systems Div, Barnes Drill Co 
Honing system features modularity (MTS) 


Sep p250 
Hosoi Machine Works Co Whatever hap- 
pened to the chisel edge?. F. Mason Feb 


p49 

Houdaille Program punch press on a 
Macintosh (MTS) Sep p185 

Hougen Mfg Co Whatever happened to 
the chisel edge?. F. Mason Feb p49 
Packing them in at IMTS-88 Nov p109 
Hueller Hille Corp Machine-tool brieis (T) 


Feb p33 

Machine-tool briefs (T) Jul p73 

Metav emphasis: flexibility (T) Sep p21 
Huffman Packing them in at IMTS-88 Nov 
p109 

Hughes Aircraft Co, Radar Systems 
Group High-speed milling to close tier- 
ances. F. Mason (F) Oct p65 

Hurco Autobend Systems Div Cc iro! 
handles press brakes (NPE) Mar p11 
Hurco Co Inc Machine-tool briefs (}} Feb 


p33 
Paris machine-tool show reflects optimism 
in comeback of French industry (T) Aug 


p25 

Vertical MC supports 550 Ib (MTS) Sep 

MC features five-axis table (MTS) Sep 
74, 


Pp 

Mill has horizontal, vertical spindles (MTS) 
Sep p122 

EDMs on display accept up to 1100 Ib 
(MTS) Sep p132 

Hurco Mfg Co Software for 3D contour ma- 
chining (MTS) Sep p192 

CNC eliminates software loading (MTS) 
Sep p209 





Hurd Machinery Forming briefs (T) Jan 
p31 

Huron Machine Products Tooling briefs 
(T) Febp19 

Hutchinson Tool Sales Co Tapping 
atiach to punch press (MTS) Sep p216 
Hutchison Tool Sales Co IMTS-88: fo- 
cus on fine-tuning automation Jul p118 
Hybco Products Inc IMTS-88: focus on 
fine-tuning automation Jul p118 

Hydrel Packing them in at IMTS-88 Nov 
p109 

Hydrel AG Finebianking press strikes at 
100 spm (MTS) Sep p174 

Hydromat Inc Rotary transfer unit is hy- 
draulic (NPE) Jun p80 

A nut per second in steel or brass (NPE) 


Oct p88 

Hypertherm ns briefs (T) May p33 
IAD Inc Special-purpose equipment (T) 
Jun p27 


IBAG North America Inc Tooling briefs 
(T) Sep p13 

Lubricate spindles bearings, not work (T) 
Oct p17 


IBAG Zurich AG Retrofitting high-speed 
milling spindles to conventional milling ma- 
chines (T) Feb p17 

IBH Automation Inc IMTS-88: focus on 
fine-tuning automation Jul p118 

Controls designed for speed, accuracy 
(MTS) Sep p197 

IBM Corp Autofact: more CAD/CAM than 
CIM. F. Mason, G. Schaffer Jan p57 

DNC helps with integration. G. Schaffer 
Feb p53 

Andersen opens systems center (T) Apr 
p19 

McDonneii Douglas enters Unix arena, 
while Tandem strengthens offerings (T) 
Aprp19 

Helping robots understand. Merja H.K. 
Lehtinen May p62 

Boosting CAM speed. Timothy R. Ames, 
John A. Ames May p66 

Leading computer, communications ven- 
dors voice support for OSI, ENE'88i (T) 
Jun p13 

Los Alamos, IBM test supercomputer (T) 


Jul p57 
research. J. 


What's new in 

Jablonowski Jul p113 

Vendors demonstrate MAP 3.0 products 

at Enterpries Networking Event (T) Aug 
13 


p 

Simulation models factory floors. P.P. 

Bose Aug p49 

Estimate costs at an early stage. Geoffrey 

Boothroyd Aug p54 

Award-winning PM parts feature cost sav- 

ings over other metal forms (T) Sep p17 

Association for generative NC (T) Nov p53 

CIM without CAM. Merja Lehtinen Nov 

pis2 

an them in at IMTS-88 Nov p109 
Corp IMTS-88: focus on 

pat automation Jul p118 

Semiautomatic saw cuts off heavy steel 

structural, barstock, heavy-wall tube 

(MTS) Sep p162 

IC&S Div, Ashiand Chemical Finishing 

briefs (T) Feb p25 

ICAD Inc Autofact: more CAD/CAM than 

CIM. F. Mason, G. Schaffer Jan p57 

IDRA/TVA Focus on specials at Italian 

show (T} Dec p13 

iT Research Manufacturing Productiv- 

ity Center US Manufacturing Competitive- 

ness: the issues and the candidates in 

‘88. F. Mason Mar p72 

IMTA Focus on specials at Italian show 

(T) Decp13 

IRT Corp Special-purpose equipment (T) 

Jun p27 

ISI Mfg Automaker expands automated 

stamping (T) Oct p19 

ITT Automotive Less out-sourcing in 

store for GM? (T) Novp73 

idex Corp Program punch press on a 

Macintosh (MTS) Sep p185 

St brake line sold to Pacific Press (T) 


Oct p35 

if/Then Solutions Co Teach yourself Ai? 
New book: why not? (T) Sep p15 

igus Bearings Inc IMTS-88: focus on fine- 
tuning automation Jul p118 

imperial Coliege Expert cladding system 
promises omen control and fault cor- 
tection (T) May 

implant So tne Materials briefs (T) 
Feb p23 


Inco Alloys inti Two more Al-Li alloys vie 
for structural aircraft and aerospace appli- 
cations (T) Jul p63 
Aerospace alloys of the future (T) Nov p61 
index Corp How would you make this 
part. F. Mason May p56 

Load/unioad time zapped with two-posi- 
tion indexing heac*iock, gantry loader 
(MTS) Sep ps2 

Indramat An adaptable V6-engine line. 
C.D. Emerson Feb p56 

Ac motors provide high-speed control 
(NPE) Dec p92 

Industria Macchine Faenza of CISA 
Group Focus on specials at Italian show 
(T) Dec p13 

Industrial Diamond Review Wheel de- 
sign improves coolant action in vertical- 
spindle (T) Sep p11 

Industrial Fasteners Institute IF! ad- 
dresses the bolt sham (T) Jul p67 
industrial Microsystems Inc Quality 
briefs (T) Jul p61 

industrial Press Inc Handbook offers 
75th-year contest (T) Mar p31 

New textbook on metaicutting theory (T) 
Apr p15 

Cutting briefs (T) Jul p57 

Industrial Resource Centers Helping 
pee manufacturers compete is aim of 





inP (T) Sep p25 

industriel Scraping Service inc IMTS- 
88: focus on fine-tuning automation Jul 
p118 
industriel Technology Institute institute 

h and devel and manu- 
peter oe technology (T) May p21 
Proposed engineering iting firm 
would upgrade operations at small shops 
(T) Jul p73 
ITI to help in conformance testing (T) Aug 
p13 
a too, will coordinate MAP (T) Sep 








a Tooling Sales New turns in 
thread cutting. F. Mason Nov p137 
Inference Corp Expert system facilitates 
scheduling of General Dynamics’ Fort 
Worth FMS (T) Jan p25 

FMS automates F-16 production. P.P. 
Bose Apr p43 

Ingalls Shipbuilding One-side SAW 
joins ship plates (T) Nov p59 

Ingersoll Cutting Tool Co Hertel buys 
Adamas, shows new drill (T) Jan p29 
Turn-broaching gets a foothold in auto 
Jan 


p60 
More-efficient roughing end milis (T) Jun 


pi7 

End mill can double feedrates (NPE) Jul 
pi79 

Ingersoli GmbH New tums in thread cut- 
ting. F. Mason Nov p137 

Ingersoll GmbH Inc CNC enhances EDM 
Electrode use (NPE) Mar p107 

Three special-purpose machines (T) May 


p2s 

Machine-toolbriefs (T) Oct p35 

Ingersoll Milling Machine Co Four gen- 
erations of FMS. Peter Heywood Mar p62 
Association for generative NC (T) Nov p53 
Drive interchanges spindle units (T) Nov 


p55 

Now, NC for bevel gears, too. J. Jablonow- 
ski Novp149 

Ingersoll-Rand Automated Production 
Systems An adaptable V6-engine line. 
C.D. Emerson Feb p56 

Iniand Bar & Structural Co Materials 
briefs (T) Oct p29 

inland Stee! Materials briefs (T) Oct p29 
‘As-forged’ steel con rods seem OK (T) 
Dec p23 


Innovex inc How would you make this 
part. F. Mason May p56 

Electronic device stretches tool life (MTS) 
Sep p25! 

Institute for International Economics 
USManufacturing Competitiveness: theis- 
sues and the candidates in ‘88. F. Mason 
Mar p72 
 ————— 





research 
one opens facility, stats membership 
Grive (T) Apr p35 
integrated Digital Architecture Leading 
computer, communications vendors voice 
support for OSI, ENE'88i (T) Jun p13 
Intel Corp Andersen opens systems cen- 
ter (T) Aprp19 
IintelliCorp Inc Macintosh chosen for TI's 
Al system(T) Apr p19 
Intellution Inc A-B, DEC integrate indus- 





trial MIS (T) Nov p53 


than CIM. F. Mason, G. Schaffer Jan p57 
CIM without CAM. Merja Lehtinen Nov 
p152 

Packing them in at IMTS-88 Nov p109 
Interlake Industries OSHA 


en 
Inti Carbide Data World directory of car- 


IMTS-88 Nov p109 

int! Federation of Robotics Akeei, 
Weichbrodt, Fabrizi win awards (T) Aug 
p2i 

intl Laser Machines Corp |aser cuts 0-« 
10-ft sheets (NPE) Nov p204 

inti Light Metais Materiais briefs (T} Feb 


p23 
lowa State Univ Welding steels, Al-Li al- 
loy (1) Dec p17 
Iscar Packing them in at IMTS-88 Nov 
p109 
istel Inc Simulation models factory floors. 
P.P. Bose Aug p49 

J 


J&A Machinery IMTS-82: focus on fine- 
tuning automation Jul p118 
ee (MTS) Sep 
pl 
J&L Metrology Quality briefs (T) Jul p61 
a a 
Jackson Innova Forming briefs (T) Jan 
1 


p3 

Jackson Products Welding helmet for 
comfort, safety (NPE) Nov p203 

Japax Japan show: fewer cells, faster 


shafts. J.A. Vaccari Nov p145 
Jetiine Engineering What electronics are 
doing for weiding. C.D. Emerson (SR) Mar 


p66 

New software and control producis (T) 
Jun p27 
Johansson Inc 0.000, 16-in. accuracy in 
CMM (MTS) Sep p231 

Packing them in at IMTS-88 Nov p109 
Jones & Lamson Machine Co 

sweeps up ‘Precision Valley’ (T) Oct p35 
Jones & Lamson-Vermont Corp 
ee 
Joaeph Rhodes Lid Forming bts 


Pasking themin at RATS-680ev p100 
R 


KB Alloys Materials briefs (T) Feb p23 
KGK inti vertical spindle ad- 
justs to match left (MTS) Sep p78 


Kasto-Racine Packing them in at IMTS- 


88 Nov p109 
Kawasaki Steel Laser proves best for roll- 
peer ot 

& Associates Inc Networking alli- 
perry 
Kearney & Trecker Corp Machine-tool 
briefs (T) Feb p33 
New outlets (T) Apr p35 
K&T lets clients do product testing (T) May 


p37 

MC offers up to 10,000 rpm (NPE) May 
pa4 

New outlets (T) Jun p31 

Machine-too!l 


briefs (T) Oct p35 
Kearns-Richards At Britain's upbeat 


pean ce pr ae 
pane ce . Mason Nov 


p137 

Kern's EDM Technology Packing them 

in at IMTS-88 Nov p109 

Sinaten Mew Seed sefere tobe feateed 

(MTS) Sep p174 

Packing them in at IMTS-88 Nov p109 
Tooling 


Cutting at 25th Westec (T) May p23 
Machining center revs to 13,000 rpm, of- 
fers up to 787-ipm traverse speed (NPE) 


Kleiber & Schuiz Automated system 
cleans and finishes 20-ft helicopter-rotor 
blades fast (T) Jul p63 
Kobe Steel SPF comes to aluminum. J.A. 
Vaccari Jan p71 

"s Additive Products Div 
Better plating for PCBs. J.A. Vaccari Feb 


Kolimorgen’s PCK Technology Div Bet- 
ter plating for PCBs. J.A. Vaccari Feb p65 
Komatsu America industries Corp 
Turn-broaching gets a foothold in auto 
Jan p60 


Gap press offers 80 tons (NPE) Jan p92 
Laser cuts 0.375 in. deep (NPE) Jun p85 





ramic materials (MTS) Sep 9154 
For Toshiba, export vigilance 
(T) Mar p45 


Trade bill clears Congress but is unaccept- 
able to the White House (T) Jun p37 


Tool system for MCs, turning centers 
(MTS) Sep p216 

Packing them in at IMTS-88 Nov p109 
Kuka Welding Systems & 








Chrysler to vendors: join our prove-out (T) 
Dec p21 


<urt Mfg, Electronics Div Quick-install 


Mfg 
vises for machining centers (MTS) Sep 
p2s3 


L 
L-TEC Plasma-arc shape cutting (MTS) 
Sep p176 
LK Tool inc FMS automates F-16 pro- 
duction. P.P. Bose Apr p43 
Laser metrology and contact gages (T) 
Jun p25 
Douglas Aircraft buys off on $10.5-million, 
five-machine FMS from Milacron (T) Jul 


p55 

LTV Aircraft Products Drive inter- 
changes spindie units (T) Nov p55 

LVD CNC presses for sheetmetal fabrica- 
tion. J.A. Vaccari (SR) Aug p63 

Lach Diamond Inc IMTS-88: focus on 
fine-tuning automation Jul p118 
Polycrystalline diamonds cut plastics 
(MTS) Sep p220 
Lamb Technicon 
Oct p35 

Lamson & Sessions Welding briefs (T) 
Oct p27 


Lapmaster intiC p h 
mation Mar p64 

Lapping machine promises precision 
(MTS) Sep p239 

Packing them in at IMTS-88 Nov p109 
Lasag Corp IMTS-88: focus on fine-tun- 
ing automation Jul p118 

New YAG lasers provide up to 450 W 
(MTS) Sep p107 

Packing them in at IMTS-88 Nov p109 
Laser Applications Laboratory Ad- 
vances in laser welding. J.A. Vaccari Apr 


Machine-tool briefs (T) 


auto- 





p53 

Laser Center Advances in laser welding. 
J.A. Vaccari Apr p53 

Laser Expert System aids troubleshoot- 


ing (T) Nov p59 
samples to be ex- 


Laser Fare Processed 

hibited (MTS) Sep p108 

Packing them in at IMTS-88 Nov p109 
Laser Institute of America Advances in 
laser welding. J.A. Vaccari Apr p53 

Expert cladding system promises in-proc- 
ess control and fault correction (T) May 


p29 

Safety standards aimed at OFCS (T) Sep 

p13 

Cutting spurts at Westinghouse (T) Dec 
17 


Laser Lab Sales System targeted for 
small shops (MTS) Sep p110 

Packing them in at IMTS-88 Nov p109 
Laser Metric Systems Laser metrology 
and contact gages (T) Jun p25 
LaserMike Laser metrology and contact 
gages (T) Jun p25 

Laserdyne Laser briefs (T) Jan p33 
Latrobe Die Casting Forming briefs (T) 
Aug p19 

Lawrence Livermore National Labora- 
tory Advances in laser welding. J.A. Vac- 
cari Apr p53 

LeBiond Makino Machine Tool Co Spin- 
dies, controls for fast machining. Joe 
Boone, C.D. Emerson Jan p74 

Concepts to enhance automation Mar p64 
Vertical-spindie machining center has 
new control for fast program execution 
(NPE) Mar p98 

New ideas and enhancements for metal- 
Cutting at 25th Westec (T) May p23 

Tooling briefs (T) Jun p19 

IMTS-88: focus on fine-tuning automation 
Julp118 
Mold-making choices on CNC mill (NPE) 
Julp170 

Horizontal machining system combines 
up to four machining centers (MTS) Sep 
p72 


hite mill rhi CNMel A 





fol- 
lowing p programs created by digitizer 
(MTS) Sep p121 
Vacuum system of smokeless unit dou- 
bles cutting speed on ram EDM (MTS) 
Sep p132 
Packing them in at IMTS-88 Nov p109 
LeSueur Foundry A better way to diecast 
aluminum (T) Jan p31 
Leacock Machine Tool Corp Machine- 
tool briefs (T) Jul p73 
Lead Industries Assn Materials briefs (T) 
Feb p23 
Lehigh Univ US Manufacturing Competi- 
tiveness: the issues and the candidates in 
‘88. F. Mason Mar p72 
Lehigh Univ, Industrial Engineering 


Lehr Precision Inspection yields quality 
blisk tooling. John Reynolds Nov p147 
Leistritz GWT New turns in thread cut- 
ting. F. Mason Nov p137 

Lenco inc Welding briefs (T) Jul p67 
Leybold AG Robotics briefs (T) Jan p35 
Laser briefs (T) Oct p23 

— Heraeus Robotics briefs (T) Jan 


Toybotd Vacuum Systems Laser briefs 
(T) Oct 


p23 
Liebherr Machine Tocl, div Liehberr- 


America inc Gear-grinder features CBN 
grinding and polishing in one setup, form 
correction (MTS) Sep p144 

IMTS-88: focus on fine-tuning automation 
Julp118 

Packing them in at IMTS-88 Nov p109 
Lincoin Electric What electronics are do- 
ing for welding. C.D. Emerson (SR) Mar 


Seam trackers aimed at robots (T) Jun 
p27 
Torch changer and more inverters (T) Jun 
p29 
One-side SAW joins ship plates (T) Nov 


p59 

Welding briefs (T) Nov p59 

Lindberg Rotary furnace processes 440 
lo/hr (NPE) Nov p202 

Linsinger & Co Gm)H New turns in 
thread cutting. F. Mason Nov p137 

Liquid Carbonic Finishing briefs (T) Oct 


p29 

Litton Machine-toolbriefs (T) May p39 

Litton Industrial Automation Systems 

Concepts to enhance automation Mar p64 

Unit grinds 0.25- to 2-in.-dia parts (NPE) 

Mar p98 

Networking alliances Mark AMS (T) Jun 
15 


Camshaft grinding goes high-tech. P.P. 
Bose (F) Oct p60 

Chrysler to vendors: join our prove-out (T) 
Dec p21 

Machine-toolbriefs (T) Dec p29 

Grinding machine has 24-in. wheel (NPE) 
Dec 


p86 
Litton Industrial Automation, Grinding 
Machines Machine-toolbriefs (T) Jul p73 
Centerless grinder is all-electric (NPE) Jul 
p159 
Lockheed Aeronautical Systems Co 
Abrasive-water-jet cutting shapes metal- 
matrix and organic-matrix composites (T) 
Jun p17 
Lockheed Corp Finishing briefs (T) Mar 


US Manufaciuring Competitiveness: theis- 

sues and the candidates in ‘88. F. Mason 

Mar p72 

High tech for small shops Jul p128 

Materials briefs (T) Sep p17 

Automating PCB production (F) Oct p57 

Lockheed Missiles & Space Co SPF 

comes to aluminum. J.A. Vaccari Jan p71 

Autemating PCB production (F) Oct p57 

Logan Associates Networking alliances 

Mark AMS (T) Jun p15 

Logicware Teach yourself Al? New book: 

why not? (T) Sep p15 

Long Mfg An alternative to vacuum-braz- 

ing Al (T) Apr p27 

Los Alamos National Laboratory Los 

Alamos, IBM test supercomputer (T) Jul 
7 


Lucas Machine Div, Litton Industrial 
Automation Six-axis MC offers un to 
3000 rpm (NPE) Feb p83 

Lucid Teach yourself Al? New book: why 
not? (T) Sep p15 

Lucifer Furnaces Gas-fired furnaces 
save space (NPE) Nov p202 

Lulea Univ System adjusts power to 
speed (T) Dec p19 

Lumco Mfg Co Turn-broaching gets a foot- 
hold in auto Jan p60 

Lumonics Inc Laser briefs (T) Jan p33 
Advances in laser cutting. J.A. Vaccari 
Mar p59 

Army orders laser press (T) May p29 
Laser briefs (T) Jun p29 

Laser marker is versatile (MTS) Sep p110 
Automated sheetmetal-iabrication line 
served by S6-bay AS/FiS at Kodak (T) Oct 
p17 

Packing them in at IMTS-88 Nov p109 
Lumonics Materials Processing Pack- 
ing them in at IMTS-88 Nov p109 

Lund Mfg Machine-tool briefs (T) May 
p39 


Lusol Chemicals Lid Tooling briefs (T) 
Feb p19 

Lynn Electronics Corp IMTS-88: focus 
a 


MAE GmbH Machine straightens parts 
automatically (NPE) Dec p87 
MAP/TOP Users Group World MAP 
group goes TOP (T) Feb p17 
MARC Analysis Research Corp System 
analyzes object behavior (NPE) Jan p95 
MG Industries, Systems Div IMTS-88:fo- 
cus on fine-tuning automation Jul p118 
Flame cutter offers 500-ipm positioning 
(MTS) Sep p162 

MIT industries Inc What's new in metal- 
working research. J. Jablonowski Jul 
p1i3 
MIT Press Teach yourself Al? New book: 
why not? (T) Sep p15 
MiTi Automakers seek approval for joint 
research into plastic structurals (T) Oct 


p19 

MMTS Inc Vertical MC is compact (MTS) 
Sep p74 

Horizontal MC handles 400 tools (MTS) 
Sep p80 

12-tool mill-turn center introduced (MTS) 
Wire EDMs feature one-piece design 


(MTS) Sep p131 

MSA Advanced Inc Net- 
working alliances Mark AMS (T) Jun p15 
MTS Systems Corp Tripyd-mounted la- 
ser-based measuring system measures 
large structures (T) Mar p35 
MacNeal-Schwendler Corp Autofact: 
more CAD/CAM than CIM. F. Mason, G. 
Schaffer Jan p57 

Machine Tool Trades Assn Soviets still 
lead in machine-tool consumption. J. Jab- 
lonowski Feb p60 

UK school program: design a machine (T) 
Jun 

Machine Tools of Spain MCs machine 
four faces (NPE) Mar p91 

60-hp bore has 8-in. spindle (NPE) Mar 


ps2 
CNC lathe handles 20-ft work (NPE) May 
1 


Horizontal-and-Vertical machining center 
works four faces in one setup (MTS) Sep 


p70 

Large slant-bed lathe takes 4409 Ib (MTS) 
Sep p98 

CNC mill has manual swiveling head 
(MTS) Sep p124 

Mill handles 6000-kg load (MTS) Sep 


pi26 
Knee mill has 11- x 58-in. table (MTS) Sep 
126 


p 

Lathe offers multiple spindles (MTS) Sep 
p139 

Centerless handles 7.8-in.-dia parts 
(MTS) Sep p142 

ee has 8- x 20-in. capacity (MTS) 


Sep p152 

Punching, a bending machines 
(MTS) Sep p1 

Machine Vielen inti FMS automates F- 
16 production. P.P. Bose Apr p43 
Machinery Alternative New ideas and en- 
hancements for metaicutting at 25th 
Westec (T) May p23 

Machinery Sales Co iNew outlets (T) Jun 


p31 

New outlets (T) Jun p31 

Machines Francaises Lourdes Soviets 
still lead in machine-tool consumption. J. 
Jablonowski Feb p60 

Paris machine-tool show reflects optimism 
in comeback of French industry (T) Aug 


p25 

Machover Associates Corp SIGGRAPH 
‘88 to spotlight computer graphics prod- 
ucts, technical advances (T) Jul p57 
Maho Graziano SpA 20-hp CNC lathe 
has linear glass scales (MTS) Sep p96 
Maho Machine Tool Corp New ideas and 
enhancements for metalcutting at 25th 
Westec (T) May p23 

Maho to build machine tools in US (T) Jun 


p31 

IMTS-88: focus on fine-tuning automation 

Jul p118 

Metav emphasis: flexibility (T) Sep p21 

Four new models of universal machining 

center are more application-specific 

(MTS) Sep p68 

Vertical MC for long batch runs (MTS) Sep 
71 


p76 
20-hp CNC lathe has linear glass scales 
(MTS) Sep p96 


Toolroom mill has two spindles (MTS) Sep 
p121 

Packing them in at IMTS-88 Nov p109 
Focus on specials at Italian show (T) Dec 
p13 

Mainiand Machine Boosting CAM 

Timothy R. Ames, John A. Ames May p66 
Makino Japan show: fewer cells, faster 
speed. J. Jablonowski Dec p5C 

Manca Inc New turns in thread cutting. F. 
Mason Nov p137 

Mandelli inc Heller licenses Molins pat- 
ent (T) Mar 

The East Bloc’s push for CIM: some home- 
grown, but much imported. Roon Lewald 
May p68 

Machine-toolbriefs (T) Jul p73 

IMTS-88: focus on fine-tuning automation 
Julp118 

Jig boring cell is expandable (MTS) Sep 


Packing them in at IMTS-88 Nov p109 
Focus on specials at Italian show (T) Dec 


p13 

Mandelli industriale SpA Four genera- 
tions of FMS. Peter Heywood Mar p62 
IMTS-88: focus on fine-tuning automation 
Julp118 

Manigiey ss mco tapping standard 
launched (T) Sep p11 

Five companies combine to set new inter- 
national CNC tapping standard (MTS) 
Sep p211 

New turns in thread cutting. F. Mason Nov 
p137 

Mannesmann Demag Corp Flexible ma- 
terials movement in a flexible manufactur- 
ing environment (T) Mar p35 
Manufacturers Technologies Inc Soft- 
ware estimates real-time costs (NPE) Oct 


ps4 
Cost estimating links to business package 
(T) Dec p21 
Manufacturing & Consulting Services 
Inc CAD package for 80386 machines 
(NPE) May ps0 
Manufacturing Design Systems Aut- 
ofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 
Sheetmetal punch on the Macintosh 
(NPE) Feb p84 
Services Extension Cen- 

ter Helping smaller manufacturers com- 
pete is aim of new program in Pennsylva- 
nia (T) Sep p25 
Manufacturing Systems Inc IMTS-88: fo- 
cus on fine-tuning automation Jul p118 
Manufacturing Technology IRC Helping 
smaller manufacturers compete is aim of 
new program in Pennsylvania (T) Sep p25 
Mark One Corp, div Rowe & 
Automation Forming briefs (T) Feb p21 
Mark One gets fabrication order (T) Jun 
p17 
Market intel Research Co Study 
predicts market rebound (T) Feb p33 
Marking Systems Div, Matthews Inti 
Heavy-duty roll marking (MTS) Sep p176 
Marposs An adaptable V6-engine line. 
C.D. Emerson Feb p56 
Laser metrology and contact gages (T) 
Jun p25 
Marshall Space Flight Center Optic-fiber 
torch for weld viewing (T) Jan p37 
Martin Marietta Energy Systems Mate- 
tials briefs (T) Apr p29 
Welding briefs (T) Jun p29 
Welding briets (T) Oct p27 
Martin Marietta Laboratories Two more 
Al-Li alloys vie for structural aircraft and 
aerospace applications (T) Jul p63 
Al composites to contend, too (T) Nov p63 
Marubeni Citizen-Cincom How CNC 
changed Swiss turning. F. Mason Aug p43 
CNC Swiss automatic is fast and simple 
(MTS) Sep p92 
Marubeni Corp Tooling briefs (T) Nov 

7 


ps 

Masinosavez Soviets still lead in ma- 
chine-tool consumption. J. Jablonowski 
Feb p60 

Matra Datavision Autofact: more CAD/ 
CAM than CIM. F. Mason, G. Schaffer Jan 
p57 

Matri~ Videometrix Downsizing of vision 
systems (T) Jun p23 

Matrix-Churchill Corp CNC thread 
gtinder has 20-in. wheel dia (MTS) Sep 
p143 

Matsushita Japan show: fewer cells, 
faster speed. J. Jablonowski Dec 
Matsuura DNC helps with integration. G. 
Schaffer Feb p53 





High-speed milling to close tolerances. F. 
Mason (F} Oct 

Mazak Corp Vert provides 
61- x 22- x 22-in. working range (NPE) 
Feb p81 

Opportunity seen for exports to Japan (T) 
Mar p45 

New outlets (T) Mar p45 

Lathes, grinders, EDM machines (T) May 


p25 

How would you make this part. F. Mason 
May p56 

30-hp turning center provides 20.02-in. 
swing and 12.5-in. cutting diameter (NPE) 
May p81 

Horizontal-spindle machining center pro- 
vides 28- x 20-in. work envelope (NPE) 
Jun 

High tech for small shops Jul p128 
Vertical-spindie MC has double-column de- 
sign, dual-arm ATC, two-pallet changer 
(MTS) Sep p 65 

Fourdual-spindle, dual-turret, six-axisturn- 
ing centers will machine mix of work 
(MTS) Sep p90 

Large, complex work can be machined 
complete on 60-hp turn-mill center (MTS) 


Sep p98 

Machine-toolbriefs (T) Oct p35 
Dual-spindle, dual-turret CNC lathe pro- 
vides simultaneous first- and second-proc- 
ess turns (NPE) Cct p87 

Packing them in at IMTS-88 Nov p109 
Mazak Nissho Iwai Corp IMTS-88: focus 
on fine-tuning automation Jul p118 

1-kW cutting system provides dual-pro- 
gramming capability (MTS) Sep p108 
Packing them in at IMTS-88 Nov p109 
Mazuinaria Geka Punching, shearing, 
bending machines (MTS) Sep p167 
McDonnell Aircraft Co SPF comes to alu- 
minum. J.A. Vaccari Jan p71 

30,000-psi to form aircraft parts (T) May 


Ultrasonic scanning of composites Aug 


p61 

McDonnell Douglas Finishing briefs (T) 
Mar p33 

Helping robots understand. Merja H.K. 
Lehtinen May p62 

Attendance at the annual Quality Expo 
Time continues to grow, to almost 23,000 
(T) Jun p23 

Firms to share materials progress (T) Jui 


p65 
Firms to share materials progress (T) Jul 


High tech for small shops Jul p128 
Inspection yields quality blisk tooling. 
John Reynolds Nov p147 

Packing them in at IMTS-88 Nov p109 
McDonnell Douglas Aircraft Co Product- 
definition system automated parts manu- 
facturing for F-16 aircrft (T) Apr p17 
McDonnell Douglas Astronautics Co 
SPF comes to aluminum. J.A. Vaccari Jan 
p71 

McDonnell Douglas Helicopter McDon- 
neli Douglas enters Unix arena, while Tan- 
dem strengthens offerings (T) Apr p19 
Expert systems for maintenance. P.P. 
Bose Jun p52 

McDonnell Douglas Mfg & Engineering 
Autofact: moreCAD/CAM thanCIM.F.Ma- 
son, G. Schaffer Jan p57 

McDonnell Douglas enters Unix arena, 
while Tandem strengthens offerings (T) 
Apr p19 

McLean Midwest, subsidiary of Zero 
Corp IMTS-88: focus on fine-tuning auto- 
mation Jul p118 

McWilliams Machinery Sales, Bridge- 
port Machines Vertical EDM handles 11 
tons (NPE) Jan p89 

Concepts to enhance autoration Mar p64 
EDM features 23-sq-in./h: speed (NPE) 
Mar p96 

Wire EDM features 40-A power suppiy 
(MTS) Sep p132 

Packing them in at IMTS-88 Nov p109 
Mecaniche Venete Focus on specials at 
Italian show (T) Dec p13 

Mechanical Dynamics lisc Simulation 
models factory floors. P.P. Bose Aug p49 
Mechanical Engineering Dept of Michi- 
gan State Univ ‘Smart’ materials respond 
to needs (T) Sep p17 

Mechatool USA Ltd New outlets (T) Oct 


p35 

Mecof Focus on specials at Italian show 
(T) Dec p13 

Mego Inc System promotes natural-gas 
use (T) May p31 


MeiMak industries Inc Fixture shapes, 
bores soft jaws (NPE) Nov p198 
Melton Machine & Control Co Holding 
close torch-to-joint spacing without getting 
too perme nnn (T) Jan p37 

lin Metalworks Titanium benefits bike 
Seems too (T) Apr p29 
Met-Coil Systems Forming briefs (T) Feb 


p21 

Machine-toolbriefs (T) May p39 

Meta Machine Welding briefs (T) Jul p67 

Meta Software Corp CIM modelling and 

pianning software (T) Apr p19 

Metal Alloys Process may suit new su- 

perconductor (T) Oct p19 

Metal Cutting Systems Whatever hap- 

pened to the chisel edge?. F. Mason Feb 
9 


p4 
Metal Cutting Tool Institute Tooling 
briefs (T) Feb p19 

Cutting-tool institute organizes (T) May 


p4i 

Papers address advanced machining (T) 
Aug p15 

Metal Powder industries Federation 
Forming briefs (T) Feb p21 

Materials briefs (T) Feb p23 

Materials briefs (T) Apr p29 

Forming briefs (T) Aug p19 

Award-winning PM parts feature cost sav- 
ings over other metal forms (T) Sep p17 
Jake a new look at metal injection moid- 
ing. J.A. Vaccari Dec p45 

Metallics Research & Development 
2090 ALi alloy is unusual but not difficult 
to form. J.A. Vaccari Jul p111 

Metais & Ceramics information Center 
at Battelle Ac-anodizinag aluminim alloys 
(T) Jul p63 

ren ll Materials briefs (T) Apr p29 
Metcut R jates Inc Aut- 
ofact: more CAD/CAM than CiM. F. Ma- 
son, G. Schaffer Jan p57 

Database substitutes for lost skills. F. Ma- 
sentoone® 


eon Jun ps 








fledge. F.Ma- 


‘ 





firm 
would upgrade operations at small ¢ shops 
(T) Jul p73 

Methods Machine Tools Inc How CNC 
changed Swiss turning. F. Mason Aug p43 
High-speed milling to close tolerances. F. 
Mason (F) Oct p65 

MetroLaser Laser briefs (T) Oct p23 
Michigan Consolidated Gas Systempro- 
motes natural-gas use (T) May p31 
Michigan Manufacturing Technology 
Assn Michigan builders organize under 
ETC (T) Oct p37 

Midwest Screw Products How would 
you make this part. F. Mason May p56 
Midwest Specialties Inc IMTS-88: focus 
on fine-tuning automation Jul p118 
Mikron Corp Monroe Transfer unit is 
modular (MTS) Sep p139 

Milewski, Dixon Fetzki What electronics 
are doing for welding. C.D. Emersor: (SR) 
Mar p66 

Miller Electric Mfg What electronics are 


- doing for welding. C.D. Emerson (SR) Mar 


p66 

Welding briefs (T) May p33 

AWS Show exhibitors unveil better arc- 
welding robots (T) Jun p27 

Torch changer and more inverters (T) Jun 


p2e 

Welding briefs (T) Jul p67 

Ministry of International Trade & indus- 
try Japan's machines start to age Dec p49 
Minster Machine Co Forming briefs (T) 
Jun p21 

Robot-like arm loads/unioads press 
(MTS) Sep p165 

Machine-toolbriefs (T) Oct p35 

Forming briefs (T) Nov p59 

Packing them in at IM7S-88 Nov p109 
Minster Machine Co, Press Automation 
Div Forming briefs (T) Nov p59 
Minuteman Software Simulation models 
factory flows. P.P. Bose Aug p49 
Mitsubisni Whatever happened to the 
chisel edge?. F. Mason Feb p45 

Packing them in at IMTS-88 Nov p109 
Mitsubishi Electric Advances in laser cut- 
ting. J.A. Vaccari Mar p59 

Mid-size machine offers easy access 
(MTS) Sep p72 

Packing them in at IMTS-88 Nov p109 
Japan show: fewer cells, faster speed. J. 
JablonowskiDec p50 

Mitsubishi Heavy Industries Ltd Tooling 
briefs (T) Apr p17 


Sortunnaueiiny auedenn,aante Emer- 
son Jan p74 

EDM takes 4400 b, cuts 18 in. thick (NPE) 
Jul p161 

Packing them in at IMTS-88 Nov p109 
Mitsubishi inti Corp, EDM Div Wire 
EDMs produce tapers to +/-12 degrees 
(NPE) Mar p96 

Mitsubishi Inti, Laser Group System 
cuts reflective metals (MTS) Sep p108 
Mitsubishi Metal Corp Packing them in 
at IMTS-88 Nw p109 

Mitsubishi Metais Japan show: fewer 
cells, faster speed. J. Jablonowski Dec 


ps0 

Mitsui Seiki Inc 20-hp horizontal-spindle 
machining center delivers from 15 to 4500 
tpm (NPE) May p84 

Jig borer handles 2700-ib workpieces 
(NPE) Jun p83 

Jig borer travels 24 x 16 x 7 in. (MTS) Sep 
p124 

Jig borer/mill with 60- x 40- x 12-in. work 
envelope positions to +/-0.000,04 in. 
(MTS) Sep p126 

Creep-feed unit supports 1700 ib (MTS) 


(MTS) Sep p66 
Vertical provides high speeds (MTS) Sep 
pé6s 
Mitts & Merrill Machine-tool briefs (T) Jun 


1 
Mitutoyo CMM features ceramic axes 
(NPE) May p86 
Attendance at the annual Quality Expo 
Time continues to grow, to almost 23,000 


(T) Jun p23 

equipment (T) Jun p27 
High tech for small shops Jul p128 
Digital bore gage is for ID readings (MTS) 
Sep p235 


p23: 
Linear scale reads to 0.000,000,5 in. (T) 
Oct p23 
Mitutoyo Measuring ‘nstruments IMTS- 
88: focus on fine-tuning automation Jul 
p1i8 
Zirconia gage blocks resist wear better 


(NPE) Dec p91 

USA Inc Lathes, grind- 
ers, EDM machines (T) May p25 
Tooling briefs (T) Jun p19 
IMTS-38: focus on fine-tuning automation 
Jul p118 
System for long shaft work turns bar 1 3/8 
in. dia, 33 1/2 in. long (MTS) Sep p89 
Packing them in at IMTS-88 Nov p109 
New turns in thread cutting. F. Mason Nov 
p137 
Mobay Some plastics can withstand E- 
coat (T) Apr p25 
Modern Machine Tool Packing them in 
at IMTS-88 Nov p109 
Modern 


aimed at robots (T) Jun p27 

Mohawk Tools inc Whatever happened 

to the chisel edge?. F. Mason Feb p49 

Moldflow Pty Ltd Software predicts pias- 

tics’ shrinkage (T) Feb p21 

Moline Too! Co Inc Multispindie machine 

Grill up to 62 holes at a time n 65- x 120- 

in. plate (NPE) Jan p89 

Melins PLC Heller licenses Molins patent 

(T) Mar p35 

Monarch Cortland High tech for small 

shops Jul p128 

Monarch Machine Tool Co Measure the 

process, not the part Jan p64 

Machine-toolbriefs (T) Jun p31 

Monsanto Research Corp High tech for 

small shops Jul p128 

Montgomery Switch to prelubricated 

eames opcanaaatimatnanties 
lug Pp 

Moore Special Tool Co inc Machine-tool 

briefs (T) Feb p33 

Aspheric generator offers three axes 

(MTS) Sep p89 

Jig grinder offers five axes (MTS) Sep 

p41 

5-axis CMM accurate to 0.000,024 in. 

(MTS) Sep p229 

Packing them in at IMTS-88 Nov p109 

Morey Machinery Inc Horizontal unit 

mills, drills, bores (NPE) Jul p171 

Morton Thiokol Inc Proposed legisiation 

would protect whistleblowers in govern- 

ment, industry (T) Sep p27 





pte natin: enn we 


p25 

NCR Corp Expert systems for mainte- 
nance. P.P. Bose Jun p52 

NKK Materials briefs (T) Oct p29 


Julp118 
Tough steel grade is a cermet tool (MTS) 
Sep p216 
NTK Cutting Tools, div NGK Spark 
Ptugs SiN inserts cut at 300-5000 sim 


(NPE) Jul p179 

NTT Electrical Communications Labo- 
ratory Treating magnesium to resist cor- 
rosion, insulate, and provide conductivity 
(T) Febp2s5 

Nagase Japan show: fewer cells, faster 
speed. J. Jablonowski Dec p50 

Nardini inti inc IMTS-88: focus on fine- 
tuning automation Jul p118 

10- to 17-in. engine lathes will be shown 
(MTS) Sep p96 

National Broach & Machine Co Silver- 
mines buys National Broach (T) Sep p23 
Nationai Bureau of Standards Measure 
the process, not the part Jan p64 
More-accurate probes on the way for co- 
(T) Feb p2s 
ieee eens Feb 


cement laser-bused measuring 
system measures large structures (T) Mar 
p35 





Users form TOP-ISDN group (T) May p21 
National Bureau of Standards, Center 
for Mig Computer-controlied fixturing 


chine-tool industry gets attention in 1989 
defense budget (T) Apr p31 
NCMS appoints tech review board (T) Jun 


p3s 

NCMS receives $5-million in funding (T) 
Jul p77 

NCMS, too, will coordinate MAP (T) Sep 
ois 

National Industrial Distributors A ssa in- 
dustrial-distribution associations agi2 to 
merge (T) May p41 

National institute of Flexible Mani:‘ac- 
turing Condominium for factory autormna- 
tion (T) Apr p35 


Builders’ order books post big gain in Oc- 
tober while distributors’ orders dip (T) Jan 


p43 
Soviets still lead in machine-tool 
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tion. J. Jablonowski Feb p60 
NMTBA proposal would broaden group's 
scope and widen its membership (T) Mar 


p43 

Orders rise during December (T) Mar p45 

Phone numbers for IMTS planning (T) Apr 
p33 

Machine orders post increase (T) Apr p33 

Toward a broader builders’ group (T) May 


p37 

NMTBA sets show in Anaheim, Sept ‘89 
(T) May p37 

February orders retain high level (T) May 


p37 

Machine-tool orders continue strong (T) 
Jun p31 

Order levels remain high (T) Jul p73 
IMTS-88: focus on fine-tuning automation 
Julp118 

Paris machine-tool show reflects optimism 
in comeback of French industry (T) Aug 


p25 

Hitachi Seiki sets Alabama site for manu- 
facturing plant (T) Sep p23 

Respite July drop, orders up 80% in ‘88 
(1) Oct p33 

Michigan builders organize under ETC (T) 
Oct p37 

Packing them in at IMTS-88 Nov p109 
Year-to-date orders up 85% over ‘87 (T) 


Dec p27 

Milacron's Geier heads NMTBA (T) Dec 
p27 

At NMTBA, another export push (T) Dec 


National Science Foundation A major 
loss at the Olympics. J. Jablonowski (E) 
Mar 


ps 
What's new in metalworking research. J. 
Jablonowski Jul p113 
National Screw Mcchine Products Aesn 
Tooling briefs (T) Fe p19 
How would you make this part. F. Mason 
May p56 
National Service Robot Assen Robotics 
briefs (T) Jan p35 
National of Professional Engi- 
neers Piston finisher wins award (T) Aug 
pis 
National Standard What electronics are 
doing for welding. C.D. Emerson (SR) Mar 


p66 

National Tooling & Machining Assn Ma- 
chine-tool briefs (T) Feb p33 
Subcontractors (T) Apr p19 

NTMA sets up export company (T) Jui p75 
Procurement restraints dropped (f) Jul 
p77 


At —w 


Nikko Wolverine Titanium benefits bike 
frames, too (7) Apr p29 
Nilson Packing them in at IMTS-88 Nov 


pi09 
Niison Co Baird buys Henderson (T) Jan 


p45 

Nippon Pneumatic Mfg Co More-effi- 
cient roughing ed mills (T) Jun p17 
Nissan Motor Another approach avoids 
high heat (T) Apr p25 

Nomura Inc Lathe revs to 10,000 rpm 
(NPE) Feb p31 

Lathes, grinders, EDM machines (T) May 


p25 

How CNC changed Swiss tuming. F. Ma- 
son Aug p43 

Secondary tasks on 3/4-in. CNC Swiss 
(MTS) Sep p94 

Nook Industries Selecting balisc: sws 
and balinuts Jul p132 

Noritake Japan show: fewer cells, faster 
speed. J. Jablonowski Dec p50 

North American Manufacturing Re- 
searchinstitute What's new in metalwork- 
ing research. J. Jablonowski Jul p113 
North American Products Corp P; 


an 

them in at IMTS-88 Nov p109 

North American Sales & Service Inc Ex- 
Cell-O milling-machine line sold (T) Jul 
p73 

North American Steel Forming briefs (T) 


High-speed impeller milling May p53 


quires greater attention to human re- 

source issues (T) Febp17 

Northrop SPF comes to aluminum. ,J.A. 

Vaccari Jan p71 

Northrop Advanced Systems Div 

Al-Li alloy is unusual but not difficu!t to 

form. J.A. Vaccari Julp111 i 
Aircraft Div 2090 AF-Li alloy is 

unusual but not difficult to form. J.A. Yac- 

cari Julp111 

Northwestern Pennsylvania IRC vibep- 

ing smaller manufacturers compete is aim 

of new program in Pennsylvania (T) Sep 








p25 

Northwestern Univ/Evanston Research 
Park Andersen opens systems center (T) 
Apr p19 

Norton Co Camshaft grinding goes high- 
tech. P.P. Bose (F) Oct p60 

Norton Co, Abrasive Marketing Group 
Grinding wheel uses new 
Al(sub)20(sub)3 grade (NPE) Feb p79 
Novar Focus on specials at italian show 
(T) Dec p13 





NTM 

bers streamline ry Oct p37 

Boost for joint efforts sought (T) Nov p69 
NMTA offers testing service (T) Nov p73 
NTMA moves on export effort (T) Dec p29 
Naval Research Laboratory HIP rejuve- 
nates turbine components (T) Ju! p59 
Naval Supply Systems Command S 
contractors (T) Apr p19 

Navistar Inti Corp Camshaft grinding 
goes high-tech. PP. Bose (F) Oct p60 
Network Inc ‘Rough-cut’ look 
assesses capability (T) Jan p27 
Simulation models factory floors. P.P. 
Bose Aug p49 

New Industrial Techniques Take a new 
look at metal injection molding. J.A. Vac- 
cari Dec p45 

New Process Gear Div, Acustar Press 
learns to straighten shafts. J.A. Vaccari 
Nov p145 

Newcor Manufacturing Syst Ma- 
chine-tool briefs (T) Jul p73 

Newing Hall Ltd oo mill cylindrical 
surfaces (MTS) Sep p1 

Niagara Cutter Inc oub mill tips at con- 
stant helix (NPE) Aug p84 

Niagara Machine & Too! Works State 
Statutes setting time limits on product li- 
ability are upheld (T) Jan p41 

Forming briefs (T) Feb p21 

Nicco Machine Tool Co CNC grinds ce- 
tamic materials (MTS) Sep p154 

Surface grinder is laser calibrated (MTS) 


Sep p156 

Nicholson Terminal & Dock Co System 
promotes natural-gas use (T) May p31 
Niigata Engineering Traveling-column, 
15-hp horizontal boasts 12,000 rpm, 4- 
sec ATC (MTS) Sep p74 

Japan show: fewer celis, faster speed. J. 
Jablonowski Dec p50 

Nikken Packing them in at IMTS-88 Nov 
p109 





Novatech Tool, cutter grinder handles 6.1- 
in. tool (MTS) Sep p148 
Numerical Control Computer Sciences 
Concepts to enhance automation Mar p64 
Packing them in at IMTS-88 Nov p109 
Numeridex Inc IMTS-88: focus on fine- 
tuning automation Jul p118 
Multiaxis programming for PC (MTS) Sep 
p189 
Packing them in at IMTS-88 Nov p109 

° 


OK Tool Co Tooling briefs (T) Feb p19 
OMCG Packing them in at IMTS-88 Nov 
p109 
OMI Intl, Udylite Plating Systems Fin- 
ishing briefs (T) Mar p33 
OMV-Officine Focus on specials at Ital- 
lan show (T) Dec p13 
OSG Whatever seg to the chisel 
edge?. F. Mason Feb p49 
Observational Systems Inc Interface 
any gage to your computer (T) Jun p25 
Occidental Chemical Prepainting with 
conductive pigment improves spot-weld- 
ing galvanized steel (T} Apr p23 

tional Safety & Heaith Associa- 
tion Is OSHA due for overhaul?. Merja 
H.K. Lehtinen Jun p48 
Oerlikon Now, NC for bevel gears, too. 
J. Jablonowski Nov p149 
Focus on specials at Italian show (T) Dec 
p13 
Ohio Broach & Machine Co Three spe- 
cial-purpose machines (T) May p25 
Vertical broaches small parts (NPE) Aug 


p77 

Ohio State Univ Optic-fiber torch for weld 

viewing (T) Jan p37 

What electronics are doing for welding. 

C.D. Emerson (SR) Mar p66 

Ohio State Univ, Dept of Welding Engi- 
Robotic-welding systems are in- 

vestigated by Ohio State with Cimlinc, 

GMF Robotics (T) Jan p33 


Helping robots understand. Merja H.K. 
Lehtinen May p62 
Ohio Stee! Sheet & Piate Materials briefs 


(T) Dec p23 

Okamoto Corp Unit grinds 12 x 24 in. 
(MTS) Sep p154 

Japan show: fewer celis, faster speed. J. 
Jablonowski Dec 

Okuma Okuma intends to halve toler- 
ances (T) Jan p45 

Okuma intends to halve tolerances (T) 
Jan p45 

Machine-tool briefs (T) Feb p33 
Machine-toolbriefs (T) Mar p45 

Lathes, grinders, EDM machines (T) May 


p25 

36-hp horizontal MC offers traverse rates 
to 945 ipm (MTS) Sep p76 

Tri-turret lathe completes back faces 
(MTS) Sep p98 

Tri-turret lathe completes back faces 
(MTS) Sep p98 

Tri-turret lathe completes back faces 
(MTS) Sep p98 

Four-axis lathe offers two turrets (MTS) 
Sep p102 

Universal grinder offers 9-in. swing (MTS) 
Sep p156 

Okuma moves in a Carolina plant (1) Oct 


p35 
Packing them in at IMTS-88 Nov p109 
Machine-tool briefs (T) Dec p29 
Okuma & Howa 15.7-cu-in. horizontal 
boasts 15-hp (MTS) Sep p74 
Right vertical spindle adjusts to match left 
(MTS) Sep p78 

Redesigned vertical offers pallet changer 
(MTS) Sep p82 
Single-spindle VTL is compact (MTS) Sep 
p90 


Oldelft Corp of America Helping robots 
understand. Merja H.K. Lehtinen May p62 
Seam trackers aimed at robots (T) Jun 


p27 

Olin Forming briefs (T) Jan p31 

Oliver Instrument Co IMTS-88: focus on 

fine-tuning automation Jul p118 

Grinder speeds to 50 passes/min (MTS) 

Sep p143 

Omark Industries Take a new look at 

metal injection molding. J.A. Vaccari Dec 
5 


p4 

Ono Sokki Co Laser metrology and con- 
tact gages (T) Jun p25 

Optical Gaging Products Attendance at 
the annual Quality Expo Time continues 
to grow, to almost 23,000 (T) Jun p23 
Video and optical systems shown (MTS) 


Sep 
3D video CMM can have optional probe 
mats) Sep p232 Set — 


pe line served by 96-bay AS/RS at 
Kodak (T) Oct p17 
Oracle Corp = concept to manufac- 
= (T) May 

Orbi Inc ane alliances Mark AMS 
(T) Jun p15 
Orelube Corp High-speed milling to close 
tolerances. F. Mason (F) Oct 
Osai-Allen-Bradiey High-speed impeller 
milling May p53 
Osaka Diamond Industrial Co One-min- 
ute CBN hard-finishing Jul p124 
Osaka Kiko Vertical MC is compact 


(MTS) Sep p74 
Horizontal MC handles 400 tools (MTS) 





Sep p80 

Japan show: fewer cells, faster speed. J. 
Jablonowski Dec 

Outer Drive Manufacturing Technical 
Center Chrysler to vendors: join our 
prove-out (T) Dec p21 

Overbeck Corp IMTS-88: focus on fine- 
tuning automation Jul p118 

Internal unit grinds bores, internal tapers, 
radii, and faces in one workpiece chuck- 
ing (MTS) Sep p142 

Grinder features four-spindle turret (NPE) 
Nov p195 


Pp 

PCB Fabrication Better plating for PCBs. 
J.A. Vaccari Feb p65 

PGM Baliscrews Silvermines buys Na- 
tional Broach (T) Sep p23 

PHD inc IMTS-88: focus on fine-tuning 
automation Jul p118 

Powered slides for load positioning (MTS) 


Sep p264 

PRC Corp Advances in laser cutting. J.A. 
Vaccari Mar p59 

Pacific Press & Shear inc Forming briefs 
(T) Jan p31 


Strippit brake line sold to Pacific Press (1) 
Oct 935 


Pacific Sintered Metals Award-winning 
PM parts feature cost savings over other 
metal forms (T) Sep p17 

Palette Systems inc Paperless factory at 
Honeywell (T) Jun ies 

Palladian Software Inc Networking alli- 
ances Mark AMS (T) Jun p15 

Simulation models factory floors. P.P. 
Bose Aug p49 
Parametric Technology Autofact: more 
CAD/CAM than CIM. F. Mason, G. Schaf- 
fer Jan p57 

Parker Hannifin First, find the rea! costs 
Dec p57 

Parmatech Take a new look at metal in- 
jection molding. J.A. Vaccari Dec p45 
Parpas Focus on specials at Italian show 
(T) Dec p13 

Pathtrace Chicago Inc IMTS-88: focus 
on fine-tuning automation Jul p118 

ONC system links 16 machine tools (MTS) 


Sep p189 
Pavia Univ Akeel, Weichbrodt, Fabrizi 
win awards (T) Aug p21 

alliances Mark 


Peat Marwick 

AMS (T) Junp15 

First, find the real costs Dec p57 

Pegard Four generations of FMS. Peter 
Heywood Mar p62 

Penco Precision Job-shop scheduler 


Perceptron inc Downsizing of vision sys- 
tems (T) Jun p23 

QA system inspects on-line (NPE) Jun 
ps6 


Petroferm Inc Database substitutes for 
lost skills. F. Mason Apr p50 
lips Electronic 


Photog: ic 

of surface texture. G. Schaffer (SR) Jun 

p61 

Pietro Carnaghi Focus on specials at Ital- 

ian show (T) Dec p13 

Pitisbury Chemical Switch to prelubri- 
paint qual- 


Plasti-Fab Forming briefs (T) Oct p19 
Point Control Co Programming for fabri- 
cation (NPE) Jan pss 

More-versatil i dfab 
ticating aun (T) Jun p19 
CAM package does advanced machining 
(MTS) Sep p18% 

Packing them in at IMTS-88 Nov p109 
Polar Chip Inc IMTS-88: focus on fine- 
tuning automation Jul p118 

Polycore Div, Pre Finish Metals Materi- 
= briefs (T) Feb p23 





lymer Machinery Take a new look at 
metal injection molding. J.A. Vaccari Dec 


Pontiac Tum-broaching gets a foothold in 
auto Jan p60 

Porta Machine-toolbriefs (T) May p39 
Positech Corp IMTS-88: focus on fine- 
tuning automation Jul p118 

Air or hydraulic heavy-part handlers pivot 
on a central post (MTS) Sep p264 
Powder-Tsch Assoc Take a new look at 
metal injection molding. J.A. Vaccari Dec 


Power Inti CNC presses for sheetmetal 
fabrication. J.A. Vaccari (SR) Aug p63 
PowerJet inc Water jet does three-axis 
cutting Dec p85 

Powertron IMTS-88: focus on fine-tuning 
automation Jul p118 

Powertron div, Contraves-Goerz Corp 
IMTS-88: focus on fine-tuning automation 
Julp118 

Prab Robotics briefs (T) Jan p35 

Helping robots understand. Merja H.K. 
Lehtinen May p62 

Pratt & Whitney Machine-tool briefs (T) 


Feb p33 
French CAD vendor makes US debut (T) 
Jun p13 
-shetemreny hema F. Mason Nov 


ae pallet changer provides al- 





most constant machining time (NPE) Dec 
pes 
Pratt & Whitney Aircraft Keyhole plasma 


(T) Feb p1 
Spindles offer high speed (MTS) Sep 
p254 
Precision Castparts Corp Expert sys- 
tems for maintenance. P.P. Bose Jun p52 
What's ahead in Ti and Mg alloys (T) Nov 


pés 
Precision industries Sharpaloy Div Too!- 


ing briefs (T) Apr p17 

Precision Assn Forming 
briefs (T) Aug p19 

Precision Measurements Corp Justice 
takes case in fraudulent calibration (T) 
Jan p41 
Precision Assn OSHA ap- 
proves light curtains to start mechanical- 
press action (T) May p27 

Forming briefs (T) May p29 

Forming briefs (T) Dec p17 

Precision Nesting More-versa- 
tile software for nesting and fabricating 
sheetmetal parts (T) Jun p19 

Weiding briefs (T) Oct p27 

Precision Tool Service inc Tooling briefs 
(T) Nov p57 

Prensas Schuler Automaker ¢@: 
automated stamping (T) Oct p19 
President Titanium Titanium benefits 
bike frames, too (T) Apr p29 

Presses Inc 55-ton press brake features 
CNC (NPE) Feb p90 

Press features 31- x 50-in. bed (NPE) Jul 
pi72 

Pressmet Award-winning PM parts fea- 
ture cost savings over other metal forms 
(T) Sep p17 

Prima Progetti Packing them jn at IMTS- 
88 Nov p109 

Prime Computer Inc From concept to 
manufacturing (T) May p21 

3D package is for design modeling (NPE) 
Jun p86 

Simulation models factory floors. P.P. 
Bose Aug p49 

CIM without CAM. Merja Lehtinen Nov 
p152 

Pritsker & Associates Inc Andersen 
opens systems center (T) Apr p19 
Simulation models factory floors. P.P. 
Bose Aug p49 

Procyon Machine Tools New turns in 
thread cutting. F. Mason Nov p137 
Production Products inc Stock straight- 
ener for leveling (NPE) Jul p172 
Production Systems Technologies 
Teach yourself Al? New book: why not? 
(T) Sep p15 

Productivity Inc New outlets (T) Apr p35 
ProfitKey Inti inc Job-shop scheduler 
tames chaos. Glynn Pennington Apr p48 
Cost estimating links to business package 
(T) Dec p21 

Promoting Conference for OS! World 
MAP group goes TOP (T) Feb p17 
Prototyp New turns in thread cutting. F. 
Mason Nov p137 

Pulimax CNC presses for sheetmetal fab- 
tication. J.A. Vaccari (SR) Aug p63 

Pure Coatings Finishing briefs (T) Feb 
p25 


Qa 
Quaker Chemical Switch to prelubricated 
steels cuts cost, improves paint quality (T) 
Aug p17 


R 
Quality Measurement Systems Corp 
Data collector works on real-time basis 
(NPE) Dec p90 
REM Sales 26-tool, 35-hp, two-turret turn- 
ing center has 2 in. of Y-axis travel (MTS) 


Sep p96 

1.25-in.-capacity CNC Swiss automatic fea- 
tures twin turrets and subspindle (MTS) 
Sep pi02 

RWT Corp From concept to manufactur- 
ing (T) May p21 

Metav emphasis: flexibility (T) Sep p21 
Radian Corp Autofact: more CAD/CAM 
than CIM. F. Mason, G. Schaffer Jan p57 
Rambaudi Focus on specials at Italian 
show (T) Dec p13 

Rank Precision industries Laser metrol- 
ogy and contact gages (T) Jun p25 
Raskin CNC presses for sheetmetal fab- 
rication. J.A. Vaccari (SR) Aug p63 
Raycon Corp Raycon sold to Fischer (T) 
Oct 


p35 
Packing them in at IMTS-88 Nov p109 


7) 
Packing them in at IMTS-88 Nov p109 
Regal-Beloit Corp Propietary tapping 
standard launched (T) Sep p11 
Lape stern 
Five companies combine to set new inter- 
national CNC tapping standard (MTS) 
Sep p211 
New turns in thread cutting. F. Mason Nov 
p137 
Reiden Machine Too! Works Universal 
mill provides 30 hp (NPE) Mar p96 
Reishauer Corp Lathes, grinders, EDM 
rnc May p25 
Universal grinder produces threads (NPE) 
Aug p77 
Grinder operates in manual/auto modes 


(MTS) Sep p145 

Remex Div, Electronics & Auto- 
mation Inc DNC simplifies NC/CNC con- 
version (NPE) Mar p101 

DNC simplifies NC conversion (NPE) Jun 


ps4 
Remington Arms Take a new look at 
metal injection moiding. J.A. Vaccari Dec 
p45 


Renault Four generations of FMS. Peter 
Heywood Mar p62 
Renault Automation Paris machine-too! 
show reflects optimism in comeback of 
French industry (T) Aug p25 
tt Whatever happened to 

the chisel edge?. F. Mason Feb p49 
Renishaw inc FMS automates F-16 pro- 
duction. P.P. Bose Apr p43 
Digitizing software to make dies, molds 
(MTS) Sep p184 
High-speed milling to close tolerances. F. 
Mason (F) Oct ps5 
Packing them in at IMTS-88 Nov p109 

-Lagun Knee mill has 11- x 58- 


Republic. 

in. table (MTS) Sep p126 

Rexroth Corp, indramat Div What elec- 

tronics are doing for welding. C.D. Emer- 

son (SR) Mar 

CNC integrates PLC, system manage- 

ment (MTS) Sep p205 

Packing them in at IMTS-88 Nov p109 
SPF comes to aluminum. J.A. 

Vaccari Jan p71 

Reynolds Machine & Tool Corp 3-ib 

head adapts to drill, tap units (NPE) Dec 


pss 
Rhino Robots Robotics briefs (T) Jan 


Rhodes Ltd Forming briefs (T) Oct p19 
Rigid Machine Tool inc High-speed im- 
pelier milling May p53 

Rigid/Starrag Shrouds contain EDM 
graphite dust (T) Jan p29 

Riva Focus on speciais at Italian show (1) 
Dec p13 

— Tool & Die Forming briefs (T) 
Aug p1 

Rabo ick Corpus impeller mill- 
High-speed milling to close tolerances. F. 
Mason (F) Oct p65 

Robotic Ind Assn | for 
small business urged as boost for eco- 
nomic growth (1) Feb p27 

Standard issued for pendant design (T) 
Aug p19 

Akeel, Weichbrodt, Fabrizi win awards (T) 
Aug p21 

Robotic Vision Systems inc What elec- 
tronics are doing for weiding. C.D. Emer- 
son (SR) Mar p66 

Seam 1.ackers aimed at robots (T) Jun 


" 





p27 

Robotics Center,imperial College Ex- 
pert cladding system promises 

control an2 fault correction (T) May p29 
Robotics industries Assn Orders and 
shipments eported ‘soft'during first quar- 
ter (T) Aug p19 

Robotics International Helping robots un- 
derstand. Merja H.K. Lehtinen May p62 
Robotron The East Bloc’s push for CIM: 
some home-grown, but much imported. 
Roon Lewald May p68 

Rochester Institute of Technology How 
would you make this part. F. Mason May 


ps6 

Rock Island Arsenal Army orders laser 
press (T) May p29 

Rocklin Mig Co IMTS-88: focus on fine- 
tuning automation Jul p118 

Rockwell int! SPF comes to aluminum. 
J.A. Vaccari Jan p71 

View welding at any torch angle (T) Jul 
p67 


progress (T) Jul p65 

Rodenstock Measure the process, not 
the part Jan p64 
pene inc Ablating plastics for 

(T) Nov p61 
Paciemome at aa 
Rofin-Sinar Laser GmbH Packing them 
in at IMTS-88 Nov p109 


Work-holding toois for high accuracy 
(MTS) Sep p253 

Rohr industries Autofact: more CAD/ 
CAM than CIM. F. Mason, G. Schaffer Jan 


ps7 

Romi Machine Tools 120 in. between cer- 
ters cn lathe (MTS) Sep p92 

Roper Whitney Corp Machine-tool briefs 
——- 


tary Corp Tooling 
briefs (T) Jun p19 


/Pittier Group Tornos par- 
a Pittler (T) Oct p35 
Tooling briefs (T) Nov p57 
Roto-Finish Co Inc Machine-tool briefs 
(T) May p39 
Rowe Machinery & Mfg Forming briefs 


(T) Feb p21 
Rush Machinery Inc Unit grinds up to 
1.250-in.-diadrilis (MTS) Sep p156 

s 


S.E. Huffman Corp Machine-tool briefs 

(T) May p39 

SACEM 60-hp bore has 8-in. spindle 
Mar 


(NPE) Mar p92 

SAE Flexible, adjustable drawbeads: a 
novel idea for stamping (T) Apr p21 
Prepainting with conductive pigment im- 
— spot-welding galvanized steel (T) 


Apr 

SEMS 30-MW energy via superconduc- 

tors (T) Feb p23 

St inti What electronics are doing for weid- 

ing. C.D. Emerson (SR) Mar p66 

SIP Attendance at the annual Quality 

Expo Time continues to grow, to almost 

23,000 (T) Jun p23 

SKF & Dormer Tools Whatever hap- 

pened to the chisel edge?. F. Mason Feb 
9 


SMW Systems Inc 

can be retrofitted (NPE) Dec pS0 

SNK America Concepts to enhance auto- 
mation Mar p64 

SP Packing them in at IMTS-88 Nov p109 
SPS North American Operations Ma- 
chine-tool briets (T) Jun p31 

SWH Grinding Systems inc Grinder of- 
fers electronic infeed (NPE) Jan p90 
Grinder reduces setup time (NPE) Feb 
psi 

SYMAP Soviets still lead in machine-tool 
consumption. J. Jablonowski Feb p60 
Machine-toolbriefs (T) Apr p35 

Saab French CAD vendor makes US de- 


but (T) Junp13 
Saarberg intertool, Fette Div New iurns 
in thread cutting. F. Mason Nov p137 


—— automation 
p1is 
Horizontal/vertical head plus rotary table 
lets MC to reach five sides (MTS) Sep p80 
Coid-rolling makes threads, splines, etc 
(MTS) Sep p170 

Packing them in at IMTS-88 Nov p109 
Saeilo Tongil Packing them in at IMTS- 
88 Nov p109 

Saelo Machinery USA Inc 24.6-hp, verti- 
cal-spindle machining center offers 80- 
8000 rpm, features 30-tool ATC (NPE) 
Mar p92 

Safop The East Bloc's push for CIM: 
some home-grown, but much imported. 
Roon Lewald May p68 

Tool-biade system on Safop roll lathe (T) 
Nov 


Whatever happened to the chisel edge?. 
F. Mason Feb p49 
fn adaptable Ve-engine tne. C.D. Emer- 
son Feb p56 
More-efficient 


roughing end milis (T) Jun 
pi7 

New tums in thread cutting. F. Mason Nov 
p137 





60-in.-swing lathe holds 8800 Ib (MTS) 


Sep p96 

Packing them in at IMTS-88 Nov p109 

First, find the real costs Dec p57 

Siemens Energy & Automation Inc 

MAP 3.0-compatible products are un- 

veiled at ENE ‘88 (T) Aug p15 
30,000-psitoform air- 


p31 
Sierra Machinery Packing them in at 
IMTS-88 Nov p109 
Sikorsky Aircraft SPF comes to alumi- 
num. J.A. Vaccari Jan p71 
French CAD vendor makes US debut (T) 
Jun p13 
ASM publishes machining book (T) Sep 
pil 
Silvermiines PLC Silvermines buys Na- 
tional Broach (T) Sep p23 
Simo-Chappuis USA Stamp, tap, rivet in 
one press (MTS) Sep p174 
Simons3on Packing them in at IMTS-88 
Nov p109 


Sieigraph Metav emphasis: flexibility (T) 
Sep 


yl und Heinlein, Div of Krupp 
Widia GmbH Slater Steels Materials 
briefs (T) Dec p23 

Smart Software Concepts to enhance 
automation Mar p64 

Smith Too! New turns in thread cutting. 
F. Mason Nov p137 
Smith-Megadiamond Machining with 
PCD tools 1) Apr p15 


tique Forming briets (T) —_ — 
Society for Advancement of Materials & 
Process Eng Silicon-carbide fibers im- 
prove performance of titanium alloy (T) 
Feb p21 

A beter way to plate plastics (F) Oct p64 
Society for Integrated Mfg Institute of 
ine Eng Manufacturing journal debuts (T) 
Oct p17 

Society of Manufacturing Engineers Ma- 
terials briefs (T) Feb p23 

Finishing briefs (T) Feb p25 
Amajor loss at the Olympics. J. Jablonow- 
ski (E) Mar p5 

Drilling metal-matrix composites (T) Mar 


p29 
GM piant slashes die-change time (T) Mar 
1 


Flexible materials ‘movement in a flexible 
Mar p35 
Concepts to enhance automation Mar p64 
Machining with PCD tools (T) Apr p15 
Finishing briefs (T) Apr p25 

FMS automates F-16 production. P.P. 
Bose Apr p43 

NMTBA sets show in Anaheim, Sept '89 
(T) May p37 

Choosing a forming lubricant. J.A. Vaccari 


May 

Helping robots understand. Merja H.K. 
Lehtinen May p62 

More-versatilesof! fe dfab 
ticating sheetmetal parts (T) Jun aoe 
Chiantella is installed as Society of Manu- 
facturing Engineers pssident (T) Jun p35 
What's new in metalworking research. J. 
Jablonowski Jul p113 

Papers address advanced machining (T) 
Aug p15 

Simulation models factory floors. P.P. 
Bose Aug p49 

Ultrasonic scanning of composites Aug 











p61 
a publishes machining book (T) Sep 


CAM-rs expert system project (T) Dec 
pis 

Society of the Plastics Industry lon- 
nitriding boosts injection-mold life {T) Feb 


p23 

Sodick Inc Lathes, grinders, EDM ma- 

chines (T) May p25 

80-A vertical uses water dielectric and has 

high metal-removalrates (MTS) Sep p134 

Japan show: fewer cells, faster speed. J. 

Jablonowski Dec p50 

Sof-Ware Tools Quality briefs (T) Jul p61 
Is implement qual- 

ity (T) Jan p35 


Solectron Corp Demand for surface- 
mount technology boosts electronics 
manufacturing, orders (T) Mar p37 

Solioni Systems Inc Proposed engineer- 
ing-consulting firm would upgrade opera- 
tions at small shops (T) Jul p73 

Solution Technology inc Process 





etches barcodes on metal (NPE) Nov 


p203 
Solutionware Corp Boosting CAM 
speed. Timothy R. Ames, John A. Ames 


May p66 

Sonic-Mili Three special-purpose ma- 
chines (T) May p25 

South Bend Lathe Inc Machine-tool 


Sep p25 
Packing them in at IMTS-88 Nov p109 
Southern Industrial Distributors Assn 
Industrial-distribution associations agree 
to merge (T) May p41 
pie IndustriesInciMTS-88:1o- 


cus on fine-tuning automation Jul p118 
Two-axis control features Math Help 
(MTS) Sep p209 

Southwestern Pennsylvania [RC Help- 
ing smaller manufacturers compete is aim 
of new program ir: Pennsylvania (T) Sep 


p25 
Specialty aterials Dept, General Elec- 
tric One-minute CBN hard-finishing Jul 


pl24 
Spectra-Physics Horizontal-spindie MC 
features 110-tool ATC with 1.7-sec tool- 
change (NPE) Jan pso 

in laser weld 
Apr 


p53 
Spectra-Physics, Industrial Laser Div 
Packing them in at IMTS-88 Nov p109 
Spectragraphics Autofact: more CAD/ 
_— F. Mason, G. Schaffer Jan 
Spectrum Packing them in at IMTS-88 


Speedam Corp Machine-tool briefs (T) 








g. J.A. Vaccari 


aaeiee removes 0.100 in./pass (NPE) 
p79 


Concepts to enhance automation Mar p64 

IMTS-88: focus on fine-tuning automation 

Julp118 

Surface unit offers 0.0005-in. tolerance 

(MTS) Sep p142 

Deburr system maintains 0.003 in. (MTS) 
44 


Sep pe: 
Packing them in at IMTS-88 Nov p109 
Speedgrip Chuck inc Tooling briefs (T) 
Feb pi9 
Speedycut Corp New turns in thread cut- 
ting. F. Mason Nov p137 
Speroni An adaptable V6-engine line. 
C.D. Emerson Feb 
Spindie & Machine Service Inc Spindle 
repair and maintenance (T) Mar p29 

ire Corp Materials briefs (T) Feb p23 
Finishing briefs (T) Feb p25 
Spray Systems Finishing briefs (T) Oct 


Square D, Automation Products Div 
MAP 3.0-compatible products are un- 
veiled at ENE ‘88 (T) Aug p15 

St Joe Minerals Corp Is OSHA due for 
overhaul?. Merja H.K. Lehtinen Jun p48 
Staalvaal & Larsson New turns in thread 
cutting. F. Mason Nov p137 

Stace-Alien Chucks Inc IMTS-88: focus 
on fine-tuning automation Jul p118 
Stainiess Foundry Engineering Inc 
CAD helps evaluate castings (NPE) Feb 
pg 

Stanadyne Western Steel Div Materials 
briefs (T) Feb p23 

Standards Promotion & Application 
Group World MAP group goes TOP (T) 
Feb p17 

Stanley Sheppard Packing them in at 
IMTS-88 Nov p109 

Stanwich Industries Merger combines 
DeVlieg, Sundstrand (T) Oct p33 
Stanwich Partners inc WC! Machine is 
now Bullard-Sundstrand(T) Jul p73 

Star Lathes, grinders, EDM machines (T) 
May p25 

Star Mi Lathes, grind 
chines (T) May p25 

Starrett Laser metrology and contact 
gages (T) Jun p25 

Stee! Plate Fabricators Assn Materials 
briefs (T) Dec p23 

Steel Service Center Institute Materials 
briefs (T) Oct p29 

Stoelting Inc Paris washer for damage- 
free cleaning (MTS) Sep p245 

Packing them in at IMTS-88 Nov p109 
Stoffel Grinding Systems Grinders sup- 
port 5500-Ib parts (NPE) Feb p83 

Cutting briefs (T) Jui p57 

IMTS-88: focus on fine-tuning automation 
Julp118 

Camshaft grinding goes high-tech. P.P. 





EDM ma- 


Bose (F) Oct p60 

Inc More CNC presses for punch- 
ing sheet (T) Jun p21 
IMTS-88: focus on fine-tuning automation 
Jul p1i8 
CNC presses for sheetmetal fabrication. 
J.A. Vaccari (SR) Aug p63 
CNC bending on press brake (MTS) Sep 
pi6s 
33-ton-capacity turret press is key to CNC 
sheetmetal fabrication (MTS) Sep p167 
Program punch press on a Macintosh 
(MTS) Sep p185 
Strippit brake line so'd to Pacific Press (T) 
Oct p35 
Packing them in at IMTS-88 Nov p109 
Bender sets bend angles automatically 
(NPE) Dec p87 
Strippit-Houdaille Inc Press brakes re- 
duce sstup (NPE) Feb p88 
Structural Dynamics Research Corp 
Simulation models factory floors. P.P. 
Bose Aug p49 
Suburban Tool Machine-tool briefs (T) 


Sep p25 
Sugino USA Inc Automated high-pres- 
sure-water system cleans, deburrs, de- 
flashes auto parts (T) May p33 
Tooling briefs (T) Nov p57 
New turns in thread cutting. F. Mason Nov 
p137 
Sumitomo Whatever happened to the 
chisel edge?. F. Mason Feb p49 
Sumitomo Electric Carbide Inc Turn- 
broaching gets a foothold in auto Jah p60 
More-efficient roughing end mills (T) Jun 
pi? 
IMTS-88: focus on fine-tuning automation 
Jul pi18 
Carbide inserts made in new grades 
(MTS) Sep p214 
Packing them in at IMTS-88 Nov p109 
Sumitomo Heavy industries Laser briefs 
(T) Jun p29 
Sumitomo Metal Industries Welding 
steels, Al-Lialloy (T) Dec p17 
Summit Machine Tool Mfg Corp Boring 
mill holds 11,000-lb loads (NPE) Mar p94 
Sun Microsystems inc Measure the proc- 
ess, not the part Jan p64 
DNC helps with integration. G. Schaffer 
Feb p53 
Leading computer, communications ven- 
dors voice support for OSI, ENE'88i (T) 
Jun p13 
More-versatilesof fi dfab 
ticating sheetmetal parts (T) Jun ae 
Strides in off-line programming (T) Aug 
pi9 
Automating PCB production (F) Oct p57 
Packing them in at IMTS-88 Nov p109 
Sun Stee! Treating lon-nitriding boosts in- 
jection-moid life (T) Feb p23 
Sunnen Products Co Honing with CBN. 
P.P. Bose Jan p66 
Superabrasives Inc Tooling briefs (T) 
Sep p13 
Superform Metals Ltd SPF comes to alu- 
minum. J.A. Vaccari Jan p71 
Superform USA SPF comes to alumi- 
num. J.A. Vaccari Jan p71 
Superior Robotics FMS automates F-16 
production. P.P. Bose Apr p43 

New turns in thread cutting. F. 
Mason Nov p137 
Supfina Machine Co Superfinisher offers 
high through-feed (MTS) Sep p248 
Packing them in at IMTS-88 Nov p109 
Supra Products Award-winning PM parts 
feature cost savings over other metal 
forms (T) Sep p17 
Surftran, div Robert Bosch Corp IMTS- 
ma ea on fine-tuning automation Jul 





Pistotbarrl rifling grooves are machined 
Aug p13 
Packing them in at IMTS-88 Nov p109 
Swedish Machine Group New ideas and 
enhancements for metalcutting at 25th 
Westec (7) May p23 

Horizontal-spindle machining center fea- 
tures slant-bed design (NPE) Aug p78 
Packing themin at IMTS-88 Nov p109 





Swedish Machine Too! Manufacturers’ 


Assn Soviets still lead in machine-tool con- 
sumption. J. JablonowskiFeb p60 
Swisher Tooling briefs (T) Jun p19 

Swiss Brown Boveri Strides in off-linepro- 
gramming (T) Aug p19 

Swiss Precision Instruments Inc IMTS- 
88: focus on fine-tuning automation Jul 


pis 
NC dividing heads in more sizes (MTS) 


p260 
Sykes Ltd Silvermines buys National 
Broach (T) Sep p23 


System 3R Japan show: fewer cells, 
faster speed. J. Jablonowski Dec p50 
Systems Engrg & Cnstr Div, Johnson 
Controls Inc Packing them in at IMTS-88 
Nov p109 

Systeme integration Specialists Co 
MAP 3.0-compatible products are un- 
veiled at ENE ‘88 (T) Aug p15 

Systems Modeling Corp Simulation mod- 
els factory floors. P.P. Bose Aug p49 
Systonetic Networking alliances Mark 
AMS (T) Junp15 

Sytec Press learns to straighten shafts. 
J.A. Vaccari Nov p145 


T 
TAFA Inc Welding briefs (T) Jui p67 
Arc-spraying system restores aluminumto 
aluminized-steelwelds (T) Oct p27 
TCS Corp Tooling briefs (T) Jun p19 
Tooling briefs (T) Sep p13 
TES Ltd Publishing iow not to organize 
major CIM projects (T) Jan p27 
Ti Eurotubi/Armco One-side SAW joins 
ship plates (T) Nov p59 
TIC Sales New turns in thread cutting. F. 
Mason Nov p* 37 
TRW E -- 2~-ise Networking Event '88 en- 
dorsec vy 13 worldwide associations (T) 
Jan p25 
US Manuf iti theis- 
sues and the candidates in '88. F. Mason 
Mar p72 
TVA Holding - on speciais at Italian 
show (T) Dec 
Taft-Peirce » A briefs (T) Sep 





p25 

Takisawa New turns in thread cutting. F. 
Mason Nov p137 

Tandem Computers Inc Product-defini- 
tion system automated parts manufactur- 
ing for F-16 aircrft (T) Apr p17 

McDonnell Douglas enters Unix arena, 
while Tandem strengthens offerings (T) 


Aprp19 

Networking alliances Mark AMS (T) Jun 
p15 

Tap & Die New turns in thread cutting. F. 
Mason Nov p137 

Tapmatic Propietary tapping standard 
launched (T) Sep p11 

Five companies combine to set new inter- 
national CNC tapping standard (MTS) 
Sep p211 

Packing them in at IMTS-88 Nov p109 
New tums in thread cutting. F. Mason Nov 
p137 

Tarex Berger & Assoc Machine-tool 
briefs (T) Sep p25 

Taylor-Winfield Welding briefs (T) May 


oe Co Quality briefs (T) Jul p61 
Sakse Co Distribu- 
tors, be ne te share meeting (T) Dec p29 
Technical Insights Mobile robots an 
emerging factor (T) Feb p27 
Techtran inc CAM-| to release interface 
standard (T) May p21 
Tecnara Tooling More-efficient 
roughing end milis (T) Junp17 
Packing them in at IMTS-88 Nov p109 
Teknowiledge Inc Autofact: more CAD/ 
CAM than CIM. F. Mason, G. Schaffer Jan 


p57 
Expert systems for maintenance. P.P. 
Bose Jun p52 
Teksid An adaptable V6-engine line. C.D. 
Emerson Feb p56 
Tektronix Autofact: more CAD/CAM than 
CIM. F. Mason, G. Schaffer Jan p57 
Teledyne Allvac/Vasco Marketing Tool- 
ing briefs (T) Nov p57 
Teledyne Firth Sterling Packing them in 
at IMTS-88 Nov p109 

Landis Machine Machine-tool 
briefs (T) Feb 


p33 
IMTS-88: focus on fine-tuning automation 
Julp118 
Machine-toolbriefs (T) Sep p25 
Control = threading machine (MTS) 
Sep p115 
Forming briefs (T) Oct p19 
Forming briefs (T) Nov p59 
Packing them in at IMTS-88 Nov p109 
Teledyne Pittsburgh Tool Stee! Tooling 
briefs (T) Nov p57 
Teledyne Precision-Cincinnati Machine- 
tool briefs (T) Oct p35 
Telemecanique Inc IMTS-88: focus on 
fine-tuning automation Jul p118 





Controls offer range from micro to PLCs 

(MTS) Sep p209 

PLCs accept ladder, Graicet code (NPE) 
ps0 


ENE'88i(T) Jun p13 

Tennant Co Urethanes reduce floor-re- 
coating costs (MTS) Sep p250 

Texas instruments Handbook offers 
75th-year contest (T) Mar p31 

Macintosh chosen for TI's Al system (T) 
Apr p19 

Expert systems for maintenance. P.P. 
Bose Jun p52 

Teach yourself Al? New book: why not? 
(T) Sep p15 

Texae instruments, Data Systems 
Group NCMS appoints tech review board 
(T) Jun p35 

Texcel Inc Laser briefs (T) Jun p29 
Textron inc Heller licenses Molins patent 
(T) Mar p35 

Machine-toolbriefs (T) Sep p25 

Raycon sold to Fischer (T) Oct p35 
Textron Lycoming Just-right manufac- 
turing. —— K. Lehtinen Aug p58 
Thermac Inc Four models of toolposts on 
display (MTS) Sep p152 
Thermal Dynamics Strides in off-line pro- 
gramming (T) Aug p19 

Thermwood Finishing briefs (T) May p33 
Thomas Associates we i a in- 
a (1) M 
Thyssen Ma ne ar cenatinncees 
briefs (T) Feb p33 


Thyssen Steel Group Metav emphasis: 
flexibility (T) Sep p21 

Welding steels, Al-Li alloy (T) Dec p17 
Timken Co Cleaner steels, optimum pro- 
files enhance roller-bearing 


(T) Apr p27 

Expert systems for maintenance. P.P. 
Bose Jun p52 

Titanium Metais New titanium alloy may 
nudge another (T) Jul p65 

What's ahead in Ti and Mg alloys (T) Nov 


p63 
Tokiwa industrial Japan show: fewer 
cells, faster speed. J. Jablonowski Dec 


p50 

Tooling & Manufacturing Asen Tooling 
briefs (T) Oct p17 
Toolmex Corp, Machinery Div Euro- 
pean-built lathes to be pa Mes (MTS) 
Sep p102 

Tools for Bending inc IMTS-88: focus on 
fine-tuning automation Jul p118 

Novel method of tube bending obviates 
mandrel and wiper die (MTS) Sep p174 
Tooltec Acceptance Corp Tooling briefs 
(T) Apr p17 

Tornos Bechler SA How would you make 
this part. F. Mason May p56 

How CNC changed Swiss tuming. F. Ma- 
son Aug n43 

CNC Swiss automatic is simplified (MTS) 


Sep ps2 
Tornos parent in merger with Pittler (T) 
Cct 


p35 
Tooling briefs (T) Nov p57 
Packing them in at IMTS-88 Nov p109 
Tosco Tool New turns in thread cutting. 
F. Mason Nov p137 
Toshiba Corp For Toshiba, export 
Mar 


Toshiba Machine Co zie, export 
enforcement (T) Mar p4 
Trade bill clears Socio but is unaccept- 
able to the White House (T) Jun p37 
Toshibe Tungaloy America Whatever 
— to the chise! edge?. F. Mason 
9 


Packing them in at IMTS-88 Nov p109 
Tower Oil & Technology Choosing aform- 
ing lubricant. J.A. Vaccari May p60 

Toyo Corp Tooling briefs (T) Nov p57 
Toyoda Machinery USA Inc “iachine- 
tool briefs (T) Feb p33 

Concepts to enhance automation Mar p64 
Grinder is multitasking (NPE) Jun p83 
IMTS-88: focus on fine-tuning automation 
Julp118 

Fifth axis on MC is pallet-mounted (MTS) 


ps2 
Toyoda acquires third US piant (T) Oct 


p35 

Camshaft grinding goes high-tech. P.P. 
Bose (F) Oct p60 

Packing them in at IMTS-88 Nov p109 
Toyota Automakers seek approval for 


joint research into plastic structurais (T) 
Oct p19 
Tranemo Packing ihem in at IMTS-88 


Micro-control lifts grinder performance 

(MTS) Sep p148 

Straighten with presettable ram (MTS) 

Sep p168 

Tranter Finishing briefs (T) May p33 

pom Automatics Inc Tooling briefs (T) 

p13 

Metav emphasis: flexibility (T) Sep p21 

Complex machining in one setup on six- 

axis, three-turret turn-mill centers (MTS) 

Sep »100 

Control features enhanced software 

(MTS) Sep p181 

Tree Machine Tool Co Inc Mill repeats 

to +/-0.000,15in. (NPE) Feb p83 

Tresam Punching, shearing, bending ma- 

chines (MTS) Sep p167 

Trevisan Machine-tool briefs (T) May p39 

Trevisan Macchine Utensili Focus on 

specials at Italian show (T) Dec p13 

Triad Controls inc IMTS-88: focus on 

fine-tuning automation Jul p118 

IR curtain admits workpieces (NPE) Nov 

p19s 

Trur:i GmbH Laser briefs (T) May p29 

Multibend parts made automatically. J.A. 

Vaccari Jun p45 

Trumpf Inc Program helps fabricators 

(NPE) Feb p87 

Rotary tool, iast positioning speeds mark 

new press fo: sheetmetal FMSs (T) Mar 
1 


research. J. 
Jablonowski Jul p113 
IMTS-88: focus on fine-tuning automation 
Julp118 
CNC presses for sheetmetal fabrication. 
JA. Vaccari (SR) Aug p63 
Flexible ir 
coo tooling-setup aaa a 


Moving-beam cutting system (MTS) Sep 
p108 


CNC punching and bending machines 

(MTS) Sep p166 

Packing them in at IMTS-88 Nov p109 

Forming briets (T) Dec p17 

Trumpf industrial Lasers New desig 

marks 1- to 5-kW lasers (MTS) Sep p107 

a at IMTS-88 Nov p109 
‘schudin Grinding Machines Corp Tool- 

ings briefs (T) Sep p13 


schudin Grinding Systems Inc Tooling 
taele( Sepp 13 
Grinder features 20-in. wheelhead (MTS) 
Sep p150 
Tsugami Packing them in at IMTS-88 Nov 





Turchan Enterprises New tums in thread 
cutting. F. Mason Nov p137 


Ty Miles Inc Hig 

finisher (MTS) Sep p244 

Packing them in at IMTS-88 Nov p109 
U 


UCIMU-Sistemi Per Produrre Report 
from Italian machine-tool show (T) Dec 


p31 

UIS Int Corp Tooling briefs (T) Jun p19 
US Amada Ltd Tooling briefs (T) Feb p19 
Concepts to enhance automation Mar p64 
More CNC presses for punching sheet (T) 
Jun p21 

22-ton press offers 200 strokes/min (NPE) 
Jul p176 

CNC presses for sheetmetal fabrication. 
J.A. Vaccari (SR) Aug p63 

Robot feeds press brake (MTS) Sep p165 
Turret-press punching cell features new 
part-separation technique (MTS) Sep 
p166 

Press control shows two end views (MTS) 


Sep 
Five-axis robot feeds press brake (MTS) 


Sep p256 

US Army Expert systems for mainte- 

nance. P.P. Bose Jun p52 

US Army Armament Research Develop- 

conn. ag remmmaeea 
p25 


eee 
\——"- aden aameenmmemes 


New transfer press accepts 17 dies (MTS) 
— 


multislide, four: 
pr ammo be me 
Packing them in at IMTS-88 Nov p109 
a has programmable drive 


(1) Dec 
US Stee! Supply Materials briefs (1) Apr 
index unit works top, bot- 


USA 

tom (MTS) Sep p139 

UVT-Universal 7.5-hp grinder revs to 
2600 rpm (MTS) Sep p143 
Uddehoim Materials briefs (T) Apr p29 
Umformtechnik Herbert Warnke The 
East Bloc’s push tor CIM: some home- 
grown, but much imported. Roon Lewald 
May p68 


Laboratories Finishing 
briefs (T) Mar p33 
Unimation Measure the process, not the 
part Jan 


p64 
Fanuc, GM extend charter for GMF (T) 


Aug p19 

Union & Transit Co IMTS-88: 
focus on fine-tuning automation Jul p118 
Unisig Corp Knee-type gundrilling ma- 
chines work molds, dies, and job lots 
(MTS) Sepp1i6 

Unison Corp Lathes, grinders, EDM ma- 
chines (T) May p25 

Helical grinds in one pass (NPE) Jun p77 
5-axis CNC unit produces burs (NPE) Jul 


p170 
Camiess grinds carbide inserts (NPE) Aug 
78 


Pp 

Unisys Corp Autofact: more CAD/CAM 

than CIM. F. Mason, G. Schaffer Jan p57 

McDonnell Douglas enters Unix arena, 

po Tandem strengihens offerings (T) 
p19 

Leading computer, communications ven- 

dors voice support for OS!, ENE'88i (T) 

Jun p13 

United Auto Workers Union officiais op- 

timistic, focus on job security in contract 

talks this year (T) Febp35 

—_ States Tool Institute 

briefs (T) Feb p19 

Guamena institute organizes (T) May 

p41 

United States Machine Tools High- 

speed spindles for Bridgeport mills (T) 


Febp19 
Pratt & Whit- 


Firms to share materials progress (T) Jul 
pé6s 
Univ of Calif Robotics briefs (T) Jan p35 


caer aaa tae 
p 

Grinder features four-spindie turret (MTS) 
Sep p152 

Utilase New laser, plasma cutting sys- 
tems (T) Jun p29 


Vv 
V-TIP Inc IMTS-88: focus on fine-tuning 
automation Ju! p118 
VNE Corp More-efficient roughing end 
mills (T) Jun p17 
Vacuum Industries Take a new look at 
metal injection molding. J.A. Vaccari Dec 


p45 

Vaienite Whatever happened tothe chisel 
edge?. F. Mason Feb p49 

More-efficient roughing end milis (7) Jun 
pi7 


Packing them in at IMTS-88 Nov p109 
New turns in thread cutting. F. Mason Nov 
p137 
Valisys Corp Software tools implement 
quatiy (1) Senges 

CIM. F.Ma- 





Vargus Ltd New turns in thread cutting. 


F. Mason Nov p137 


Sep 
Victor Packing them in at IMTS-88 Nov 
p109 


View Engineering Vision unit measures 
8x 8x in. (NPE) May pea 
Downsizing of 


a eee 
Vision system 's accurate to +/-0.002 in. 
(NPE) Dec p20 
pn er a a nat 

tute organizes (T) May p4 
Vogel Tooi & Die — Digital feeder 
speeds tube cutoff (MTS) Sep p162 


Tube-forming 
(MTS) Sep p167 
Packing them in at IMTS-88 Nov p109 
Volkswagen Turn-broaching gets a foot- 
hold in auto Jan p60 


Jig grinders unit tor any spindle (MTS) 
Sep p261 


weH Finebianking pr 
poe Sa nm 

W&S Turning Div, Werner & Swasey Co 
Slant-bed lathe revs to 600 rpm (NPE) 


Jun p83 

WCI Machine Tools & Systems Co WC! 

Se ere 
p73 

WMW Exportimport Soviets still lead in 

machine-tool consumption. J. Jablonow- 


eee 
Wasino Corp Four-axis MC carries 28 
tools (MTS) Sep p72 

CNC screw machine revs to 4000 mm 





hance automation Mar p64 

Slicing 3D surfaces added to Prompt 
(MTS) Sep p187 

Packing them in at IMTS-88 Nov p109 
Wegu Messtechnik GmbH Attendance 
at the annual Quality Expo Time contin- 
ues to grow, to almost 23,000 (T) Jun p23 
Weingaertner New turns in thread cut- 
ting. F. Mason Nov p137 

Weld-craft Products Welding briefs (T) 
Jul p67 

Welding Equipment Manufacturers 
Assn Welding briefs (T) Jul p67 

Welding Institute of Canada Arc oscilla- 
tion by electronic control (T) Oct p25 
Weldon Machine Tool inc Cyindrical of- 
fers 32-bit CNC (MTS) Sep p144 
Compact grinder is sized for efficiency 
(MTS) Sep p154 

Control software simplifies grinding (NPE) 
Nov p195 

Weldon Tool Co Tooling briefs (T) Feb 
pig 

New consistency in CNC-ground end mills 
simplifies setup for CNC regrinding (T) 
Apr p15 

Packing them in at IMTS-88 Nov p109 
Wera Werk Hermann Werner GmbH & 
Co Seven-axis cell machines shafts 
(MTS) Sep p68 

West Germany Waldrich Four genera- 
tions of FMS. Peter Heywood Mar p62 
Westinghouse Electric Corp FMS auto- 
mates F-16 production.P.P. Bose Apr p43 
400-lb payload open-sided gantry robot is 
available with three wrist designs (NPE) 
Jun p78 

Estimate costs at an early stage. Geoffrey 
Boothroyd Aug p54 

Robot control is modular (NPE) Oct p88 
Welding steels, Al-Li alloy (T) Dec p17 
First, find the real costs Dec p57 
Westinghouse Electric Corp, Autema- 
tion Div Expert system facilitates sched- 
uling of General Dynamics’ Fort Worth 
FMS (T) Jan p25 

FMS automates F-16 production. P.P. 
Bose Apr p43 


Westinghouse Electric Corp, Bettis 
Atomic Power Weld-monitoring and 
video-recording laser system is simple 
and compact (T) Aug p21 

Westinghouse Electric Corp, Marine 
Div Advances in laser welding. J.A. Vac- 
carl Apr p53 

Cutting spurts at Westinghouse (T) Dec 
p17 

Westinghouse Research & Develop. 
ment Center 30-MW energy via super- 
conductors (T) Feb p23 

Westinghouse Unimation Measure the 
process, not the part Jan p64 

Helping rcbots understand. Merja H.K. 
Lehtinen May p62 

Westland Helicopter Automated system 
cleans and finishes 30-ft helicopter-rotor 
blades fast (T) Jul p63 

Wheelabrator shishing briefs (T) Mar 


p33 

White Consolidated Industries More 

shops go to punch/form system (T) Nov 
7 


ps 

White-Sundstrand Measure the process, 
not the part Jan p64 

Whitney Corp Programming for fabrica- 
tion (NPE) Jan p96 

Hydraulic press offers 50 tons (NPE) Jul 
pi76 

Paris machine-tool show reflects optimism 
in comeback of French industry (T) Aug 


p25 

CNC presses for sheetmetal fabrication. 
J.A. Vaccari (SR) Aug p63 

Packing them in at IMTS-88 Nov p109 
Wickman Corp Honing with CBN. P.P. 
Bose Jan 


p66 
How would you make this part. F. Mason 


May p56 

Packing them in at IMTS-88 Nov p109 
Wickman Products Corp Tooling briefs 
(T) Jun p19 

Widia Heinlein Tool system for MCs, turn- 
ing centers (MTS) Sep p216 
Widia-Heinlein, div Krupp-Widia Turn- 
broaching gets a foothold in auto Jan p60 
Wiedemann CNC presses for sheetmetal 


fabrication. J.A. Vaccari (SR) Aug p63 
Packing them in at IMTS-88 Nov p109 
Wikus Inc Coarse-teeth blades cut large 
parts (MTS) Sep p218 

Withetm Engineering Autofact: more 
CAD/CAM than CIM. F. Mason, G. Schaf- 
fer Jan p57 

Wiiltemin High tech for small shops Jul 


pi 
Willemin USA eg gt milling to close 
tolerances. F. Mason (F) Oct p65 

Williamson Co System promotes natural- 


Advanced Tech Helping smaller manu- 
facturers compete is aim of new program 
in Pennsylvania (T) Sep p25 

Willis Machinery & Tools Co IMTS-88: 
focus on fine-tuning automation Jul p118 
Large drilling machine operates with CNC 
and two vertical posts (MTS) Sep p115 
Wilson Automation Machine-tool briefs 
(T) Jul p73 

Wilson Instruments Materials briefs (T) 
Feb p23 

Hardness tester handles 3000 kg (NPE) 
Nov p195 

Wilson Too! Inti Guide allows 0.250-in.- 
thick punches (MTS) Sep p172 

Winter Machine Works Attachments im- 
prove thread rolling (MTS) Sep p253 
Wintriss Controis Group, Data Instru- 
ments Packing them in at IMTS-88 Nov 
p109 

Wisdom Systems inc Turn your PC into 
aPLC (T) Janp27 
Autofact: more CAD/CAM than CIM. F. Ma- 
son, G. Schaffer Jan p57 

Witco Corp Tooling briefs (T) Feb p19 
Worid Wide Equipment Co Lathes fea- 
ture four slides and turret (MTS) Sep p100 
Wotan Machine Tools VTL has 36-hp 
live spindle in ram (MTS) Sep p96 
Wright-Patterson AFB SPF comes to alu- 
minum. J.A. Vaccari Jan p71 

FMS automates F-16 production. P.P. 
Bos» Apr p43 
Aerospace alloys of the future (T) Nov p61 


Wyko Corp IMTS-88: focus on fine-tun- 
ing automation Jul p118 

Noncontact quantitative microsurface 
measuring system resolves 0.4 um (MTS) 
Sep p229 


x 
Xerox Autofact: more CADICAM than 
CIM. F. Mason, G. Schaffer Jan p57 
Leading computer, communications ven- 
dors voice support for OSI, ENE'88i (T) 
Jun p13 


Y 
Yamazasi Cpportunity seen for exports to 
Japan (T) Mar p45 
Yamazaki Mazak Japan show: fewer 
cells, faster speed. J. Jablonowski Dec 


ps0 

Yamazen USA Inc Tapping center CNC, 
tool changer (MTS) Sep p115 

Machine checks cuts continuously (MTS) 
Sep p161 

ne F. Mason Nov 


Sada Horizontal-spindle machining cen- 

ter features 20-in. cube, four-axis control 

(NPE) Aug p77 

Packing them in at IMTS-88 Nov p109 

Yaskawa ANS Show exhibitors unveil bet- 

ter arc-welding robots (T) Jun p27 

Japan show: fewer celis, faster speed. J. 

Jablonowski Dec p50 

Yaskawa Electric Americainc Robot con- 

trol offers 15,000-hr MTBF (NPE) Oct p90 
Zz 


Zagar inc New turns in thread cutting. F. 
Mason Nov p137 
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